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PREFACE. 


— ♦»♦ 

The  object  of  this  little  book  is  to  provide  members 
of  the  medical  profession  with  a  concise  account  of 
the  constitution,  action,  and  uses  of  the  mineral 
waters  of  Harrogate. 

In  the  chapter  on  the  action  of  the  mineral  waters,  I 
have  incorporated  the  results  of  my  observations  on 
their  influence  upon  the  excretion  of  urea  and  uric 
acid.  Though  a  knowledge  of  their  action  upon  these 
urmary  constituents  is  of  primary  importance,  no 
attempt  has  previously  been  made,  so  far  as  known 
to  me,  to  ascertain  the  nature  of  this  action. 

The  value  of  the  mineral  waters  and  of  the  climate 
of  Harrogate  in  the  treatment  of  disease,  is  being 
recognised  more  and  more  every  year ;  and  to  meet 
the  increasing  demand  for  baths,  the  Corporation  has 
recently  arranged  to  build  a  new  suite,  which  they 
state  will  be  unequalled  in  Europe,  not  only  in  their 
architectural  features,  but,  which  is  of  more  import- 
ance, in  the  elaborateness  of  the  bathing  arrange- 
ments. 
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I  desire  to  acknowledge  my  obligations  to  Dr  Ealpli 
Stockman,  School  of  Medicine,  Edinburgh,  for  valu- 
able criticisms  and  suggestions;  and  to  thank  my 
brother,  Mr  George  Liddell,  M.A.,  Vans  Dunlop 
Scholar,  Edinburgh  University,  for  assistance  in  the 
preparation  of  this  book. 
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CHAPTEE  I. 

HAKEOGATE  AS  A  HEALTH  EESOET. 

We  propose  to  deal  primarily  in  this  little  book 
with  the  mineral  waters  of  Harrogate,  but  it  may 
not  be  out  of  place  to  premise  our  remarks  on  this 
subject  by  a  brief  account  of  the  advantages  possessed 
by  the  place  as  a  health  resort. 

The  celebrity  which  Harrogate  has  acquired  by  its 
medicinal  springs,  tends  to  overshadow  the  capacities 
of  the  place  as  a  health  resort,  but  the  advantages  it 
enjoys  in  this  respect  are  so  numerous,  and  play  so 
important  a  part  in  supplementing  the  more  direct 
effects  of  the  chemical  springs,  that  no  account  of 
the  latter,  however  brief,  can  afford  completely  to 
neglect  these  aids  to  the  remedial  properties  possessed 
by  the  waters. 
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The  first  and  most  important  question  in  regard 
to  any  place  which  lays  claim  to  the  title  of  a  healtli 
resort,  must  be  directed  to  its  climate.    So  much  is 
generaUy  recognised  to  depend  on  this  characteristic, 
that  it  would  be  mere  waste  of  time  to  dwell  upon 
its  importance  as  an  influence  on  the  human  organism. 
As  regards  climatic  conditions,  then,  Harrogate  is 
unusually  favoured.    Standing  as  it  does  on  high 
uplands,  midway  between  the  eastern  and  western 
seas,  it  possesses  the  best  qualities  of  the  climate  of 
both  coasts,  wliile  being  free  from  the  peculiar  dis- 
advantages of  each.    The  moisuire-laden  winds  of 
the  Atlantic  have  discharged  most  of  their  contents 
m  their  passage  across  the  mountainous  country 
which  lies  between  Harrogate  and  the  west  coast, 
before  reaching  the  uplands  on  which  the  town  is 
situated,  and  thus  the  circumstances  of  its  inland 
position  secure  to  Harrogate  a  dryness  of  climate 
possessed  by  few,  if  any,  of  the  other  watering-places 
of  England.    For  the  same  reasons,  the  east  winds,  of 
which  the  depressing  effects  are  so  well  known  to  all 
who   dwell  in  places   exposed  to   them,  are  in 
great  measure  robbed  of  their  pecuhar  bitterness  in 
traversing  the  wide  extent  of  country  which  stretches 
between  Harrogate  and  the  German  Ocean.  The 
elevated  situation  of  the  town,  moreover,  provides 
a  security  against  the  serious  disadvantage  incident 
to  many  places  of  low  elevation,  of  having  a  relaxing 
climate,  and  serves  to  keep  it  provided  with  constant 
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supplies  of  upland  air  from  the  neighbouring  moors 
and  wolds. 

The  combined  effect  of  these  different  causes  is 
thus  to  secure  a  dry,  fresh,  invigorating  atmosphere, 
which  acts  by  itself  as  a  powerful  tonic  on  the 
system,  strengthening  and  recuperating  in  a  remark- 
able degree  the  powers  of  the  body,  and  greatly 
aiding  the  more  directly  restorative  action  of  the 
mineral  waters.  The  remarkable  purity  of  the  air  of 
Harrogate,  its  pellucid  clearness,  and  its  freshness, 
presenting,  as  these  qualities  do,  so  marked  a  contrast 
to  the  thick  murky  atmosphere  of  manufacturing 
towns,  have  always  made  the  place  a  favourite  resort 
with  those  whose  occupations  confine  them  to  the 
industrial  centres,  and  one  can  easily  understand  the 
enthusiastic  terms  in  which  those  who  have  to  spend 
the  greater  part  of  their  time  "  cribb'd,  cabin'd,  and 
confin'd  "  in  such  places,  speak  of  Harrogate  and  its 
attractions. 

Situated  in  the  centre  of  a  region  which  in  every 
direction  round  is  occupied  by  the  busy  towns  of 
Yorkshire  and  the  adjacent  counties,  and  yet  removed 
to  such  a  distance  from  the  fiimum  strepitumque  of 
these  centres  of  trade  that  no  sign,  no  trace  of  them 
is  to  be  perceived,  Harrogate  would  seem  to  be 
designed  by  nature  as  a  place  of  retreat  where  the 
strained  and  exhausted  powers  of  the  overworked 
may  be  restored  by  the  remedial  influences  of  the 
place.     Thus,  by  a  happy  combination  of  causes, 
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Harrogate  holds  a  unique  position  among  the  sana- 
tonums  of  England.  There  is  no  place  where  the 
numerous  nervous  affections  arising  from  the  hurry 
and  pressure  of  modern  life  may  be  more  effectively 
dealt  with,  while  these  secondary  circumstances  of 
climate  act  at  the  same  time  no  less  beneficially  on 
those  whose  ailments  are  of  such  a  kind  as  to  require 
the  medicinal  action  of  the  mineral  waters. 

But  while  the  climatic  conditions  are  thus  especially 
favourable,  the  other  advantages  of  the  place  demand 
some  notice,  but  may  be  dealt  with  more  briefly. 

The  scenery  in  the  neighbourhood  is  varied  and 
diversified,  and  though  it  does  not  attain  to  grandeur, 
it  is  not  devoid  of  many  aspects  of  great  beauty  and 
sweetness.    The  landscape  presents  many  pleasing 
features  naturaUy,  and  much  has  been  done  by  planta- 
tion to  add  to  the  attractions  of  the  adjacent  district. 
The  country  is  well  wooded,  but  not  so  heavily  as  to 
induce  the  retention  of  moisture  in  the  soil  and  air 
and  thus  give  rise  to  an  undesirable  humidity  of 
atmosphere.    The  uninterrupted  view  over  the  wide 
sweeping  uplands  which  may  be  obtained  from  many 
points  of  vantage  in  and  near  the  town  is,  to  the 
mind  of  the  writer,  one  of  the  great  attractions  of 
Harrogate,  and  produces  in  the  beholder  a  feeling  of 
freedom  and  expansion,  which  to  those  who  have 
been  pent  up  in  the  narrow  bounds  of  a  city  is  one  of 
the  most  pleasant  sensations  which  can  be  experienced. 
The  descriptions  of  the  environment  of  Harrogate, 
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which  we  find  in  early  writers  on  the  place,  arc 
difficult  to  reconcile  with  the  present  appearance  of 
the  country,  for  in  every  direction  the  eye  rests  on 
objects  to  please  and  to  invite,  while  lovers  of  the 
picturesque  will  find  many  hidden  nooks  of  surpassing 
beauty  and  interest.  The  neighbourhood  provides 
numerous  attractions,  too,  which  it  does  not  fall  to  us 
to  describe,  but  which  have  a  part  to  play  in 
furnishing  places  of  interest  for  excursions.  In  the 
immediate  vicinity,  the  historical  and  romantic 
associations  of  Knaresboro'  and  its  picturesque  situa- 
tion attract  alike  the  antiquary,  the  person  of  literary 
tastes,  and  the  lover  of  beautiful  scenery.  Many 
other  places  of  interest,  such  as  Fountains  Abbey,  will 
be  found  further  afield. 

Those,  however,  who  are  averse  to  making  long 
excursions,  or  who  are  prevented  by  bodily  weakness 
from  seeking  recreation  at  a  distance,  will  find  ample 
space  for  exercise  in  Harrogate  itself.  By  the  far- 
seeing  wisdom  of  Parliament,  200  acres  of  land  were, 
in  the  year  1770,  set  apart  for  the  public  use.  This 
land,  the  well-known  Stray  of  Harrogate,  encircles  the 
town  as  if  with  a  broad  girdle  of  meadow,  and 
provides  visitors  with  a  field  for  recreation  at  their 
very  doors.  The  importance  of  the  Stray  cannot  be 
over-estimated,  but  not  the  least  important  of  the 
benefits  it  has  conferred  is  that,  by  preventing  the 
crowding  together  of  houses,  it  has  made  Harrogate 
a  spacious,  open,  airy  town. 
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Among  the  secondary  advantages  of  the  place  are^ 
the  golf  links,  which  provide  the  lovers  of  that 
healthful  sport  with  the  opportunity  of  indulging  in 
their  favourite  recreation.  Its  proximity  to  the 
town,  and  its  fine  situation,  make  it  a  most  valuable 
acquisition  to  a  health  resort. 

There  are  other  Spas  in  England  whose  names  are 
as  familiar  as  that  of  Harrogate,  and  the  reasons  for 
this  are  not  far  to  seek.    Their  proximity  to  London 
in  days  when  travelling  was  difficult  and  dangerous 
made  them  the  favourite  resorts  of  people  of  fashion 
at  the  time,  and  their  frequent  mention  in  the 
lighter  literature  of  the  last  century  has  given  them 
a  prominent  place  in  the  public  imagination  which 
no  other  spas  possess,  and  will  always  serve  to  make 
them  popular.    But  when  we  consider  the  wonderful 
variety  of  mineral  waters  which  Harrogate  possesses, 
with  the  wide  range  of  their  therapeutic  powers,  we' 
need  not  hesitate  to  accord  it  the  highest  position 
among  the  spas  of  England;  while,  if  we  compare  it 
with  the  Continental  spas,  it  will  be  found  that  in 
some  respects  it  stands  unequalled  in  Europe. 


CHAPTER  11. 


THE  CHEmCAL  COMPOSITION  OF  THE  MINERAL 
WATERS. 

The  chief  characteristics  of  the  Harrogate  waters 
are,  first,  their  number ;  secondly,  their  variety,  for 
there  are  more  than  eighty  springs,  all  differing  from 
one  another  in  one  or  more  essential  particulars ;  and 
thirdly,  their  well-known  efficacy  in  the  treatment 
of  certain  diseases. 

These  springs  all  possess  certain  properties  in 
common,  but  there  are  points  of  difference,  in  that 
some  contain  one  important  ingredient,  others  con- 
tain another.  Saline  ingredients,  for  example,  are 
present  in  all  of  these  springs.  Again,  some  of  them 
contain  sulphur  compounds,  while  others  possess 
iron  compounds.  The  various  springs  hold  these 
constituents  in  different  quantities,  but  the  quantity 
of  each  ingredient  in  any  one  spring  is  constant.  In 
other  words,  the  same  ingredients,  and  the  same 
quantity  of  these  ingredients,  are  invariably  present 
in  any  one  given  spring.  As  these  springs  are  thus 
naturally  differentiated  from  one  another,  classifica- 
tion is  rendered  possible  and  necessary,  and  this  will 
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in  turn  facilitate  the  consideration  of  their  chemical 
constitution,  their  pharmacological  action,  and  their 
therapeutical  application. 

CLASSIFICATION  OF  THE  WATERS. 

It  has  just  been  stated  that  saline  constituents  are 
found  in  all  of  these  waters,  but  the  proportion  of 
salme  matter  present  differs  in  each  spring.  In 
some  it  is  present  in  large  amount,  but  in  others 
small  quantities  only  are  found.    We  have  also  seen 
that  sulphur  is  contained  in  some  of  the  springs, 
iron  in  others.    A  convenient  and  practical  arrange- 
ment, therefore,  is  to  divide  the  waters  into  two 
classes,  one  for  those  holding  sulphur  compounds, 
and  the  other  for  those  containing  iron  salts.  These' 
classes  are  then  subdivided  according  to  the  strength 
of  the  saline  constituents.    The  following  classifica- 
tion enumerates  and   arranges   the  waters  most 
frequently  employed  in  internal  administration  :— 

Class  I— Sulphur  Waters. 

1.  Strong  Saline- Sulphur  Waters. 

Old  Sulphur  Well. 
Strong  Montpellier. 

2.  Mild  Saline- Sulphur  Waters. 

New  or  Mild  Sulphur  (Eoyal  pump-room). 
Mild  Montpellier. 
Magnesia. 
^^"0.  36 
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TABLE  OF  ANALYSES  OF  THE  SULPHUR  WATERS. 


Constituents  in  Grains 
per  20  ounces. 

Old 
Sulphur 
Well. 

Strong 
Sulphur 

Mont- 
pellier. 

Mild 
Sulphur 

Pump 
Room. 

Mild 
Sulphur 
Mont- 
pellier. 



iVLag- 
nesia. 

IN  0. 

36- 



Star- 
beck 

VV  cli. 



Har- 

Car 
Well. 

ooaiuni  ouipuiucj 

.908 

1.82 

.86 

T.09 

.088 

,91 

•17 

.40 

1 1 1.708 

103.421 

72.86 

48.6 

26.987 

14-55 

•39 

^'lagnesium  Chloride,  - 

6.035 

7.248 

.29 

3-448 

.224 

.68 

Q.QQ2 

2.08 

3.912 

.16 

"Pi-\f n c c 1 11  m  l^nlrM'lHp  - 

T  TOO 

.601 

1. 41 

.711 

3^489 

.06 

.820 

trace 

•152 

trace 

C *-Vi-in fill m  I'ril H P»  - 
OCrOnLlUIlI  V^IliUHUCj 

trace 

.  ^^2 

.077 

trace 

Lithium  Chloride, 

.094 

trace 

trace 

trace 

trace 

.128 

.124 

.082 

trace 

trace 

Magnesium  Bromide,  - 

.285 

trace 

trace 

Magnesium  Iodide,  - 

.014 

trace 

trace 

Calcium  Carbonate,  - 

3.721 

1-093 

2.088 

2.309 

1.25 

1-31 

Magnesium  Carbonate, 

•744 

■*•  oyy 

.A/X 
•TO 

.14 

Potassium  Carbonate,- 

.08 

.06 

Sodium  Carbonate, 

1.80 

1.90- 

Barium  Sulphate, 

.052 

Strontium  Sulphate,  - 

.066 

.114 

Calcium  Sulphate, 

•23 

Sodium  Nitrate, 

.112 

.046 

Silica,  -       -       -  - 

.087 

.446 

•3 

•479 

.201 

.40 

.12 

Magnesium  Sulphate, - 

.52 

Total  Solids,  - 

130.94 

125-37 

81.85 

60.65 

35-05 

29.9 

18.94 

5.82 

GASES  IN  CUBIC  INCHES. 

Sulphuretted  Hydrogen 

1.27 

•52 

Carbon  Dioxide, 

5.01 

7-5 

1.65 

6^75 

1.43 

Carburetted  Hydrogen 

)  •• 

Nitrogen,  - 

i".. 

1 4      THE  MINERAL  WA  TERS  OF  HARROGA  TE. 

3.  Alkaline  Stdphitr  Waters. 
Starbeck  Well. 
Harlow  Car  Well. 

Class  II. — Chalybeate  Waters. 

1.  Strong  Saline-Iron  Waters. 

Kissiiigen  Well. 

2.  Mild  Saline-Iron  Waters. 

Chloride  of  Iron  Well. 
Alexandra  Well. 

3.  Piire  Chalyleate  Waters. 

Carbonate  of  Iron  Well. 
Tewitt  WeU. 

Harrogate  Pure  Chalybeate. 
John's  Spring. 

On  reference  to  the  tables  of  the  analyses  of  these 
waters,  it  wiU  be  seen  that  they  are  arranged, 
not  accorchng  to  the  quantity  of  sulphur  or  ii^on 
present,  but  that  the  series  begins  with  that  spring 
wliich  contains  the  largest  quantity  of  saline  in 
solution,  and  ends  with  that  containing  the  least. 
Each  of  the  intermediate  wells  contains  less  than 
that  which  stands  above  it. 

It  would  take  us  beyond  the  scope  of  this  book  to 
dwell  upon  the  nature  of  these  ingredients;  the 
above  tables  show  what  constituents  are  found  in 
these  springs,  with  the  quantity  present  in  each 
case,  and  if  we  briefly  consider  some  of  these  con- 
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TABLE  OF  ANALYSES  OF  THE  IRON  WATERS. 


Constituents  in  Grains  per 
20  ounces. 

Kissin- 
gen 
Spa. 

Chloride 
of  Iron 
Spa. 

Alex- 
andra 
Chaly- 

Car- 
fa' n  ate 

of 
Iron 
Spa. 

Pure 
Ch'ly- 
beate 
Royal 
Pump 

Tewit 
Well. 

John 
Well 
or  Old 
Spa. 

Ferrous  Chloride,  - 

1-737 

•  • 

Ferrous  Carbonate, 

1.198 

1-452 

.722 

-755 

.170 

.169 

.158 

Calcium  Sulphate, 

J. 137 

•952 

-093 

.087 

.038 

Barium  Sulphate,  - 

.063 

.025 

Potassium  Chloride, 

2.678 

.141 

.018  , 

.165 

Sodium  Chloride,  - 

84.324 

34-695 

22.046 

1.456 

.203 

•03s 

.  192 

Ammonium  Chloride,  - 

•054 

.050 

trace 

trace 

trace 

trace 

Barium  Chloride,  - 

650 

Strontium  Chloride, 

.110 

078 

Calcium  Chloride, 

10.917 

11-751 

.288 

Manganese  Chloride,  - 

.  121 

trace 

trace 

trace 

Magnesium  Chloride,  - 

8.173 

7.164 

591 

1.643 

Lithium,  Iodides,  Bromides,  ^ 
Fluorides,  -       .       -  j 

traces 

traces 

traces 

traces 

traces 

Barium  Carbonate, 

.267 

Calcium  Carbonate, 

1. 107 

1.720 

.042 

.191 

.179 

.203 

Magnesium  Carbonate, 

.723 

.244 

-333 

-379 

Potassium  Carbonate,  - 

.032 

.132 

.T23 

Sodium  Carbonate, 

■137 

.167 

bilica,  - 

.446 

.176 

.084 

•025 

.062 

.130 

trace 

Organic  Matter,  - 

.181 

■093 

.082 

trace 

Total  Solids,  - 

i09'34 

6o-i8 

27-35 

5-18 

1.22 

1-31 

1.32 

GASES  IN  CUBIC  INCHES. 

Carbon  Dioxide,  - 

2:6 

6.66 

2.13 

1. 71 

1.48 

1.86 

Oxygen,-      "      '       "  |. 

Nitrogen,     -      .      .  1 
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stituents,  that  will  be  sufficient  for  the  iDiirpose  in 
hand. 

Sulphur  Compounds. — These  occur  as  sodium  sul- 
phide and  sulphuretted  hydrogen '  gas.  The  various 
waters  contain  these  sulphides  in  different  amounts. 
The  greatest  quantity  of  sodium  sulphide,  viz.  1.8 
grains  in  a  pint,  is  found  in  the  Strong  Montpellier 
Spring.  While  the  largest  amount  of  sulphuretted 
hydrogen  gas  is  present  in  the  Old  Sulphur  Well. 

Iron  Compounds. — These  are  found  in  the  ferrous 
form,  both  as  a  carbonate  and  as  a  chloride.  The 
carbonate  of  iron  is  present  in  all  the  waters,  but 
the  chloride  occurs  in  one  only.  The  latter  is  an 
extremely  rare  ingredient  in  iron  waters. 

Chlorides. — Sodium  chloride  is  a  commom  in- 
gredient in  mineral  springs,  and  is  by  far  the  most 
abundant  constituent  in  these  waters.  In  the 
stronger  springs  it  forms  the  greater  part  of  the 
saline  ingredients ;  for  instance,  in  the  Old  Sulphur 
Spring,  in  which  there  are  131  grains  of  dissolved 
solids  in  each  pint,  chloride  of  sodium  contributes 
111  grains  of  that  amount.  In  fact,  chloride  of 
sodium  is  so  abundant  in  many  of  the  springs  that 
they  may  be  looked  upon  as  salt  water  springs. 
Thus,  it  would  be  more  correct  to  regard  all  our 
springs  as  compound  waters,  and  to  designate  them 
respectively  as  saHne-sulphur  and  saline-iron  springs. 

Carbonate  and  Stdphate  of  Lime. — When  these 
salts  of  lime  do  occur  at  all,  they  are  present  only 
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in  minute  quantities.  This  is  a  matter  of  con- 
siderable importance,  on  account  of  these  in- 
gredients being  indigestible,  and  tending  to  produce 
constipation. 

Carbonic  Acid  Gas. — Both  classes  of  water  contain 
this  gas,  but  not  in  any  large  amount.  The  sulphur 
waters,  however,  hold  more  than  most  of  the  springs 
of  a  similar  nature  found  at  other  spas,  many  of 
which  exhibit  no  carbonic  acid  at  all,  while  in  the 
others  only  small  quantities  are  found. 

TEMPERATURE  OF  THE  WATERS. 

All  the  waters  of  both  classes  are  non-thermal. 
They  are,  however,  heated  artificially.  Special 
apparatus  is  employed  in  heating  the  waters  for 
internal  administration,  which  is  designed  to  prevent 
any  deposition  of  the  ingredients  taking  place. 

j     COMPARISON  OF  THE  HARROGATE  WATERS  WITH 
'  THOSE  AT  OTHER  SPAS. 

It  is  useful  at  this  stage  to  compare  the  waters 
with  other  well-known  European  springs  of  a  similar 
nature.  To  facilitate  this,  the  writer  1ms  prepared 
tables  from  analyses  given  in  two  standard  works  on 
balneology.^  First,  if  we  compare  the  sulphur 
waters,  it  will  be  seen  that  Challis  is  the  only  spring 
that  has  a  larger  amount  of  sodium  sulphide  than 

1  Yon  Ziemssen,  "  Handbook  of  General  Therapeutics."  Braun, 
"  Curative  Effects  of  Baths  and  Waters." 
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the  principal  Harrogate  springs,  and  that  the  others 
ciDntain  very  much  less.  However,  Challis  has  no 
siilphuretted  hydrogen,  and  the  quantity  of  other 
constituents  is  small.  Schinznach  contains  rather 
more  sulphuretted  hydrogen  than  any  of  the  Harro- 
gate waters,  but  it  has  no  sodium  sulphide.  Though 
the  Strathpeffer  water  has  rather  more  sulphuretted 
hydrogen  than  the  Harrogate  waters,  its  charge  of 
sodium  sulphide  is  small.  Indeed,  its  total  quantity 
of  sulphur,  estimated  from  the  sulphides,  is  only 
equal  to  that  present  in  our  mild  waters.  Again, 
the  Strathpeffer  water  has  the  disadvantage  of 
possessing  a  fair  amount  of  sulphate  and  carbonate 
of  lime.  It  is  thus  apparent  that,  among  European 
spas,  Harrogate  possesses  the  strongest  sulphur 
waters.  It  is  also  to  be  observed  that  they  are  the 
richest  in  chlorides,  a  circumstance,  as  we  shall 
see  later,  of  very  considerable  physiological  and 
therapeutical  importance.  On  the  other  hand,  in 
the  great  variety  of  Harrogate  sulphur  springs,  there 
are  some  which  contain  only  small  proportions  of 
chlorides,  a  fact  of  great  therapeutical  moment,  as 
there  are  cases  for  which  the  stronger  waters  are  not 
adapted. 

If  we  now  turn  to  the  table  of  iron  waters,  we 
find  that,  with  the  exception  of  Muskau,  in  Northern 
Prussia,  Harrogate  possesses  in  its  Chloride  of  Iron 
Well,  a  stronger  spring  than  any  other  European 
spa.    The  waters  of  Muskau,  however,  are,  on  account 
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of  possessing  a  large  charge  of  sulphate  of  iron 
unsuited  for  internal  use.  The  possession  of  a  large 
amount  of  chlorides  adds  greatly  to  the  value  of  some 
of  the  Harrogate  chalybeate  waters.  Indeed,  the 
Kissingen  spring  is  so  richly  endowed  with  chlorides 
that  it  may  be  used  as  an  aperient.  This  last  men- 
tioned spring  is  unique  in  the  British  Isles,  in 
possessing  a  large  quantity  of  chlorides  combined 
with  carbonate  of  iron. 

Thus,  to  sum  up,  Harrogate  not  only  stands 
unequalled  among  European  spas  for  the  number 
and  variety  of  its  mineral  springs,  but  the  strength 
and  constitution  of  these  springs  give  it  the  'premier 
position  among  those  spas  possessing  springs  of  a 
similar  nature. 


CHAPTEE  III. 


THE  ACTION  OF  THE  MINERAL  WATERS  UPON 
THE  BODY  GENERALLY. 

"We  have  seen  in  the  preceding  chapter  that  these 
waters  are  richly  provided  with  chemical  constituents. 
The  point  of  interest  to  us,  however,  is  that  some  of 
these  constituents  occur  in  amounts  sufficiently  large 
to  react  upon  the  animal  economy.  Consequently, 
the  physician  has  ready  to  hand  a  varied  array  of 
mineral  waters,  constant  in  their  strength  and  con- 
stitution, and  capable  of  producing  certain  effects, 
and  from  these  waters  he  may  select  one  or  more 
varieties  in  the  treatment  of  any  particular  case. 

We  shall  proceed  to  consider,  first,  the  action  of 
the  waters,  and  then  the  action  of  the  principal 
ingredients. 

THE  ACTION  OF  THE  SULPHUR  WATERS  WHEN 
GIVEN  INTERNALLY. 
Perhaps  the  easiest  way  to  arrive  at  an  under- 
standing of  the  general  action  of  the  sulphur  waters 
will  be  to  trace  their  effects  when  they  are  adminis- 
tered in  aperient  doses.  It  must,  however,  be  clearly 
borne  in  mind  that  many  cases  are  never  submitted 
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to  aperient  treatment,  for  it  is  almost  needless  to 
say,  that  there  are  some  ailments  in  which  this 
course  would  be  positively  injurious. 

"When  the  stronger  waters  are  administered  in 
aperient  doses,  they  are  generally  followed  up  during 
the  day  by  one  or  more  doses  of  milder  water.  The 
total  quantity  consumed  by  a  patient  each  day 
varies  from  30  to  50,  or  more,  ounces. 

The  aperient  waters  are  taken  in  the  morning, 
before  breakfast,  and  generally  produce  a  slight  thirst, 
which  will  be  relieved  by  that  meal.  Immediately 
after  breakfast  the  bowels  are  evacuated.  Soon 
after  this  the  patient  experiences  a  feeling  of  well- 
being,  his  spirits  rise,  he  becomes  buoyant  and 
exhilarated.  Some  hours  later  diuresis  occurs, 
especially  if  the  milder  waters  are  partaken  of 
during  the  day.  If  the  waters  are  continued  over 
several  days,  the  appetite  improves,  and  a  real  desire 
for,  and  relish  of,  food  is  experienced.  Digestion  is 
materially  improved.  The  assimilative  processes 
are  augmented.  The  various  biliary  functions  are 
stimulated;  the  bile  flows  more  freely,  and  the 
fgeces  are  darkened.  This  latter  effect,  probably,  is 
due  partly  to  increase  of  bile,  and  partly  to  the 
formation  of  sulphuret  of  iron.  The  skin  becomes 
more  active,  and  perspiration  is  induced.  The 
acidity  of  the  urine  is  diminished.  Sleep  is  promoted. 
By  careful  manipulation  the  bodily  weight  may  be 
altered. 
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These  waters  have  also  a  powerful  and  important 
effect  upon  the  urinary  constituents,  having  a  decided 
influence  upon  the  excretion  of  urea  and  uric  acid. 
Now,  as  their  action  upon  the  excretion  of  these 
substances  gives  the  key  to  their  action  upon  the 
entire  organism,  it  will  be  instructive  to  consider  the 
matter  with  more  or  less  detail.    Their  action  on 
urea  is  of  consequence,  as  the  amount  of  that  sub- 
stance excreted  is  an  indication  of  the  amount  of 
nitrogenous  tissue  change  taking  place  in  the  system, 
while  their  action  on  uric  acid,  again,  is  of  importance 
in  connection  with  the  subject  of  gout.    It  has  long 
been  known,  or  rather   conjectured  from  clinical 
observation,  and  from  a  knowledge  of  the  phar- 
macological action  of  the  component  parts  of  the 
waters,  that  they  have  an  influence  upon  the  excretion 
of  urea  and  uric  acid,  but,  so  far  as  is  known  to  me, 
no  carefully  conducted  investigation  had  been  made 
to  verify  this  opinion.    With  the  object  of  ascer- 
taining the  exact  nature  of  this  action  (of  the  sulphur 
waters  upon  the  excretion  of  urea  and  uric  acid),  two 
series  of  observations  were  made  by  me  on  some  of 
my  patients  at  the  Harrogate  Eoyal  Bath  Hospital. 
An  account  of  the  method  pursued,  and  the  results 
obtained  will  now  be  given. 

OBSERVATIONS  ON  THE  EXCRETION  OF  UREA. 

Method  of  Procedure. — Patients  were  selected  whose 
ailments  were  of  a  slight  nature.    They  were  uni- 
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formly  dieted  throughout,  that  is  to  say,  they  were 
given  the  same  kind  and  the  same  quantity  of  food 
and  drink  from  the  beginning  until  the  end  of  the 
observations.  Tlie  following  was  the  diet  given : — 
Breakfast — |  lb  of  bread  and  butter,  ^  pint  of  tea ; 
Dinner — 4  oz.  of  beef,  4  oz.  of  vegetables,  2  oz.  of 
bread,  ^  pint  of  water;  Tea — 4  oz.  of  bread  and 
butter,  I  pint  of  tea ;  Supper — 2  oz.  of  bread,  |  pint 
of  new  milk.  Some  of  the  patients  were  kept  in 
bed,  and  others  were  allowed  gentle  walking  exercise. 
Each  observation  was  divided  into  three  parts. 
First,  the  patients  were  placed  from  four  to  six  days 
upon  the  diet  just  mentioned.  Secondly,  for  a  certain 
number  of  days  the  mineral  waters  were  administered 
to  each  patient,  two  10  ounces  of  the  Old  Sulphur 
Well  being  given  in  the  morning,  and  two  10  ounces 
of  Magnesia  Water  during  the  day.  The  waters 
were  then  stopped,  but  the  diet  was  continued  for 
several  days.  During  each  stage  the  urine  was 
collected  and  measured  daily,  and  the  quantity  of 
urea  estimated  by  Hiifner's  hypobromite  method. 

The  Results  of  the  Observations. — In  every  case  these 
results  were  invariably  similar.  It  was  found  that 
during  the  administration  of  the  waters  the  quantity 
of  urea  excreted  was  increased  in  a  marked  degree. 
This  increase  generally  was  greatest  during  the  first 
few  days,  but  if  the  waters  were  continued  for  longer 
than  four  or  five  days  the  amount  fell  gradually,  and 
continued  to  fall  until  the  waters  were  stopped. 
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The  quantity  of  urea  excreted,  however,  never  fell  to 
the  average  amount  obtained  before  the  .waters  were 
given.  When  the  waters  were  stopped,  the  quantity 
of  urea  excreted  again  rose  and  remained  high  for 
four  or  five  days,  after  which  it  gradually  fell. 

The  results  of  one  case  may  be  given  for  the 
purpose  of  illustration,  but  it  is  unnecessary  to 
multiply  instances,  on  account  of  the  similarity  of 
the  results  in  all  the  cases. 

Case  9.  B  . 

Average  daily  excretion  of  urea. 

In  grains. 

Before  waters,  .  .  .  .  191 
With  waters,  .  .  .  .  305 
After  waters,        .       .       .       .  252 

Average  daily  increase  of  urea. 

In  grains.. 

With  waters,  .  .  .  •  114 
After  waters,        .       .       .       .  61 

The  patient  was  dieted  for  five  days  before  the 
waters  were  given.  These  were  given  for  nine  days, 
the  diet  being  continued.  Then  the  waters  were 
stopped,  and  the  diet  continued  for  four  days.  The 
urea  was  estimated  daily  throughout.  It  is  to  be 
noted  that  there  is  a  distinct  increase  in  the  amount 
of  urea  excreted  during  the  administration  of  the 
waters.  Also  that  there  is  much  more  urea  excreted 
after  these  are  stopped,  than  was  excreted  before 
they  were  given.    It  was  found  in  other  observations 
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that  the  increase  quickly  diminishes  after  the  fourth 
day. 

In  dealing  with  the  cause  of  this  augmented 
excretion  of  urea  we  must  take  into  account,  not  only 
the  quantity  of  water  ingested,  but  also  the  con- 
stituents found  in  the  water.  It  is  a  well  ascertained 
fact  that  the  consumption  of  large  quantities  of 
water  will  augment  the  excretion  of  urea.  But  we 
have  seen  that  in  the  waters  administered,  viz.,  the 
Old  Sulphur  Well  and  the  Magnesia  Springs,  large 
quantities  of  chlorides  occur,  and  chlorides  too,  as  we 
know,  influence  the  amount  of  urea  excreted.  Now, 
we  shall  find  presently  that  the  behaviour  of  urea, 
when  subjected  to  the  influence  of  these  waters, 
corresponds  entirely  with  what  occurs  when  large 
quantities  of  chlorides  are  absorbed  into  the  system. 
We  shall  leave,  therefore,  the  further  consideration 
of  urea  excretion  until  we  deal  with  the  action  of 
the  chlorides.  Thus  far  we  have  seen  that  the 
saline-sulphur  waters  have  a  marked  effect  upon  the 
nutritive  processes.  First,  we  have  seen  that  they 
aid  digestion  and  assimilation ;  secondly,  that  they 
increase  tissue  charge ;  and,  thirdly,  that  they  cause 
the  effete  products  to  be  freely  eliminated. 

OBSERVATIONS    ON    THE    ACTION    OF    THE  MINERAL 
WATERS  ON  THE  EXCRETION  OF  URIC  ACID. 

These  observations  were  also  made  on  my  patients 
in  the  Harrogate  Eoyal  Bath  Hospital.    The  same 
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ACTION  OF  THE  SALINE  SULPHUR  WATERS  ON  THE 
EXCRETION  OF  UREA  AND  URIC  ACID. 


Urine  in 
cubic 
centi" 

metres. 

Uric  Acid 
in 

grammes. 

Urea 
in 

grammes. 

Remarks. 

1892.  Nov.  7 

960 

_  0 
•548 

11.52 

Began  diet  on  Nov.  3rd. 

>» 

),  8 

800 

•485 

11.44 

Q 

525 

>i  r  T 

•451 

1 1.05 

»» 

. ,  10 

1450 

.604 

15^95 

Began  the  administration 
of  waters. 

»I 

,,  II 

1350 

•571 

14.85 

J> 

12 

1525 

•553 

T  r  8t 

15. SI 

J) 

13 

1575 

•423 

14.17 

rail  begiiis. 

>> 

14 

1175 

•379 

12.92 

>  ) 

15 

1670 

•348 

16.75 

Discontinued  the  vi^aters 
on  evening  of  this  day. 

)  > 

„  16 

940 

.461 

15-98 

»  J 

17 

600 

.322 

II. 10 

)> 

„  18 

870 

•479 

17-83 

)  ) 

„  19 

760 

•377 

14.44 

Average  Daily  Excretion. 


Before  waters  were  given, 

During  the  administration  of  waters, 

Do.  do. 
After  waters,  
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diet  was  given  as  in  the  former  investigation,  except 
that  only  2  oz.  of  lean  beef  were  allowed  instead  of  4 
oz.  The  patients  were  kept  in  bed  dnring  the  time 
the  observations  were  made.  The  urine  was  collected 
and  measured  each  day  as  before.  In  estimating  the 
quantity  of  uric  acid  excreted,  Haycraft's  method 
was  followed.^  First,  the  patients  were  kept  on  the 
diet  from  six  to  ten  days.  Then  the  waters  were 
administered  for  a  certain  number  of  days,  and  the 
same  diet  continued.  Next,  the  waters  were  dis- 
continued, but  the  diet  and  estimations  were  carried 
on  for  some  days  longer.  Twenty  ounces  of  the  Old 
Sulphur  "Well,  and  twenty  ounces  of  Magnesia  Well 
daily  were  given. 

Results  of  the  Observations. — During  the  first  few 
days  on  which  the  waters  were  administered,  there 
was  generally  an  increased  amount  of  uric  acid 
excreted.  But  this  increase  was  only  temporary,  for 
the  amount  excreted  soon  fell,  generally  on  the  third 
day,  to  less  than  what  it  had  previously  been  before 
the  administration  of  the  waters,  and  continued 
thenceforward  at  the  lower  level.  Next,  when  the 
waters  were  stopped,  the  quantity  of  uric  acid  voided 
returned  to  normal.  The  initial  increase,  however, 
did  not  occur  invariably,  for  in  some  observations  it 
was  found  that  during  the  first  days  there  was 
practically  no  difference  in  the  quantity  of  uric  acid 
excreted  from  what  ■  was  excreted  before  the  course 

^  Brit.  Med.  Journal,  1885,  vol.  ii.,  page  1100. 
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of  the  waters  was  begun.  Then  within  a  few  days 
the  amount  excreted  became  less,  and  remained  so 
during  the  ingestion  of  the  mineral  waters.  On  the 
cessation  of  the  waters,  the  excretion  of  uric  acid 
rose  to  the  original  level.  The  table  on  the  previous 
page  records  the  results  obtained  in  one  case,  and 
will  also  serve  to  illustrate  what  practically  took 
place  in  most  of  the  observations.  It  ought  to  be 
stated,  however,  that  the  decrease  in  the  quantity  of 
uric  acid  which  took  place  during  the  course  of 
waters,  was  sometimes  more  marked  than  in  the  case 
here  recorded. 

The  question  now  arises.  What  does  this  decrease 
in  the  amount  of  uric  acid  excreted  depend  upon  ? 
Does  it  indicate  that  there  is  a  diminished  production  ? 
or  is  it  to  be  accounted  for  by  diminished  elimina- 
tion ?  If  it  were  due  to  retention  in  the  system, 
then  we  should  expect  to  have  an  augmented  excre- 
tion on  discontinuing  the  waters.  But,  as  we  have 
seen,  this  does  not  occur.  Therefore,  we  are  forced 
to  conclude  that  the  decreased  excretion  is  due  to  a 
diminished  production  of  uric  acid;  and  this  con- 
clusion is  supported  by  clinical  evidence,  for  no 
symptoms  of  retention  of  uric  acid  can  be  observed, 
but,  on  the  contrary,  we  find  improvement  in  the 
condition  of  those  exhibiting  the  uric  acid  diathesis. 
The  initial  rise  in  the  amount  of  uric  acid  excreted 
during  the  course  of  waters  to  which  we  directed 
attention  above,  is,  in  all  probability,  due  to  an 
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increased  elimination  caused  by  the  large  quantities 
of  fluid  being  ingested  and  voided  at  the  same  time. 
Thus  these  observations  lead  to  the  conclusion  that 
these  mineral  waters  both  diminish  the  quantity  of 
uric  acid  produced,  and  also  accelerate  its  elimination. 
This  opinion,  we  are  aware,  is  opposed  to  that  of  Sir 
William  Eoberts,^  whose  comprehensive  experiments 
form  a  valuable  addition  to  our  knowledge  of  the 
chemistry  of  uric  acid.  His  experiments  with  soda 
salts  lead  him  to  conclude  that  saline  mineral  springs 
are  unsuited  for  the  treatment  of  the  uric  acid 
diathesis.  To  quote  the  words  of  this  writer,  "  It 
has  been  conclusively  shown  that  all  salts  of  soda 
act  adversely  on  the  solubility  of  sodium  biurate  (the 
form  in  which  uric  acid  is  deposited  in  the  body)  and 
hasten  its  precipitation,  and  it  may  be  inferred  that 
the  introduction  of  these  salts  into  the  circulation 
must  tend  to  favour  uratic  deposition  in  the  body." 
But,  with  all  deference  to  Sir  William  Roberts,  it 
may  be  suggested  that  the  results  of  his  experiments 
cannot  be  regarded  as  necessarily  leading  to  this 
conclusion.  They  only  go  to  support  the  opinion, 
that  biurate  of  soda  is  insoluble  in  certain  solutions 
of  soda  salts.  Before  we  can  arrive  at  a  reliable 
conclusion,  we  must  regard  this  complex  subject  in 
all  its  bearings.  Among  other  circumstances,  we 
must  not  neglect  to  take  into  account  the  action  of 

1  The  Croonian  Lectures  on  the  Chemistry  and  Therapeutics  of 
Uric  Acid,  Gravel,  and  Gout,  1892. 
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soda  salts  on  the  vital  processes  of  the  human 
organism.  For  instance,  we  must  not  overlook  their 
action  on  the  production  and  elimination  of  uric  acid. 
But,  in  arriving  at  his  conclusion,  Sir  William  Eoberts 
has  made  no  allowance  for  these  important  processes. 
Again,  in  connection  with  the  action  of  soda  salts, 
Noel  Paton  ^  found  that  both  salicylate  of  soda  and 
benzoate  of  soda  diminish  the  production  of  uric  acid. 
Without  overlooking  the  influence  of  benzoic  acid 
and  salicylic  acid,  we  may  adduce  these  as  examples 
of  soda  salts  resembling  theactionof  these  saline  waters. 
And  like  these  saline  waters,  they  are  found  useful  in 
the  treatment  of  gout.  Lastly,  we  may  point  out  that 
Sir  William  Eoberts'  conclusion  is  at  variance  with 
the  clinical  experience  of  those  practising  at  spas 
possessing  saline  springs,  and  is  also  opposed  to  the 
opinion  of  such  eminent  authorities  on  gout  as  Sir 
Alfred  Garrod  and  Sir  Dyce  Duckworth. 

The  therapeutic  interest  in  the  action  of  these 
mineral  waters  on  uric  acid,  lies  in  the  circumstance, 
that  whatever  diminishes  the  production  of  uric  acid, 
and  causes  its  free  elimination,  lowers  its  percentage 
in  the  blood  and  lymph.  Hence  it  follows,  that  as 
the  saline-sulphur  waters  possess  these  actions,  they 
tend  not  only  to  prevent  uratic  deposition,  but  in 
addition,  to  render  the  blood  and  lymph  more  capable  of 
acting  upon  such  deposits,  should  there  be  any  present. 

1  "  The  Kelationsliip  of  the  Formation  of  Urea  and  Uric  Acid  to  the 
Secretion  of  the  Bile,"  Journal  of  Anatomy  and  Physiology,  vol.  xx. 
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PHAEMACOLOGICAL  ACTION  OF  THE  PEINCIPAL 
INGEEDIENTS   FOUND  IN  THE  SULPHUR  WATEES. 

The  various  effects  produced  by  these  mineral 
waters,  depend  upon  the  action  of  the  ingredients 
entering  into  their  composition.  Any  one  effect 
produced  depends  upon  the  action  of  one  or  more 
constituents.  At  the  same  time  we  must  recognise 
that  some  of  the  ingredients  occur  in  such  small 
amounts,  that  they  cannot  possibly  have  any  action 
upon  the  system.  We  must  also  remember  that 
large  quantities  of  water  have  an  influence  upon  the 
bodily  functions. 

We  shall  now  consider  briefly  the  pharmacological 
action  of  the  chief  ingredients  of  the  waters,  as  it  will 
help  us  to  understand  the  means  by  which  the  various 
results  are  brought  about. 

Chloride  of  Sodium. — As  we  have  seen,  chloride  of 
sodium  is  a  constant  and  abundant  ingredient  in 
these  mineral  waters.  It  is  also  present  in  all  the 
fluids  and  tissues  of  the  body,  and  is  one  of  its 
most  important  inorganic  constituents.  For  instance, 
albuminous  substances  are  dissolved  by  sodium 
chloride,  and  may  combine  with  it,  globulins  requir- 
ing a  weak  solution  of  it  to  dissolve  them.  Again, 
sodium  chloride  is  also  a  necessary  part  of  our  |ood, 
and  is  essential  in  the  processes  of  nutrition. 
When  this  substance  is  given  in  large  amount, 
part  of  it  is  quickly  absorbed,  and  should  the 
administration  be  continued,  this  is  stored  up  in  the 
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system.!  Then,  should  the  administration  be  dis- 
continued, or  a  reduced  amount  given,  the  salt  that 
was  stored  is  eliminated.  The  storage  and  the 
elimination  each  occupy  about  three  days.  Now, 
when  an  increased  amount  of  salt,  is  given,  there  is 
an  augmentation  in  the  quantity  of  urea  excreted. 
Again,  when  the  quantity  of  salt  usually  taken  is 
diminished,  there  is  also  an  augmentation  in  the 
amount  of  urea  excreted.  Tliis  increase  has  been 
explained  by  Voit  as  follows  : — The  osmotic  processes 
between  the  blood  and  intercellular  tissues  are  pro- 
moted, and  the  circulation  of  lymph  is  increased  in 
rapidity.  The  effect  also  is  in  all  probability  due  to 
the  various  albuminous  substances  having  different 
solubilities  in  the  various  strengths  of  solutions 
of  sodium  chloride.  Not  only,  however,  is  there  an 
increase  in  the  amount  of  urea  excreted  by  an 
augmented  consumption  of  chloride  of  sodium,  but 
there  is  also  an  increased  excretion  of  potassium 
salts.  Thus,  it  is  apparent  that  the  augmented 
consumption  of  sodium  chloride  promotes  tissue 
metabolism. 

It  has  already  been  shown  that  there  is  an 
augmentation  in  the  amount  of  u.rea  excreted  during 
a  course  of  these  waters,  followed  by  another  increase 
on  discontinuing  them.  It  is  quite  evident  that  this 
action  is  similar  to  that  of  chloride  of  sodium,  which 

1  Lauder  Brunton,  "  Pharmacology,  Therapeutics,  and  Materia 
Medica,"  31,-d  edition,  pp.  600-601. 
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no  doubt  plays  a  most  essential  part  in  augmenting 
the  quantity  of  urea  excreted  by  the  waters.  That 
portion  of  sodium  chloride  which  is  not  absorbed, 
passes  into  the  intestine,  and  excites  peristalsis.  In 
all  probability  the  purgation  which  follows  the  use 
of  these  waters  in  a  large  measure,  is  due  to  the 
action  of  the  unabsorbed  portion  of  chloride  of 
sodium. 

Magnesium  Chloride. — On  account  of  its  low  diffusi- 
bility,  the  most  of  this  salt  passes  into  the  intestines, 
where  it  probably  aids  the  cathartic  action  of  sodium 
chloride. 

Barium  Chloride. — Drs  Lauder  Brunton  and  Cash 
found  that  barium  increases  the  contractile  power  of 
muscles,  and  also,  that  it  increases  the  blood  pressure 
by  stimulating  the  heart,  arteries,  and  capillaries.  In 
addition,  it  causes  contraction  of  the  involuntary 
muscles  of  the  intestine  and  bladder. 

Sodium  Sulphide  and  Sulphuretted  Hydrogen. — 
When  sulphur  is  taken  into  the  intestinal  canal,  it  is 
supposed  to  be  converted  into  sulphides  through  the 
action  of  the  alkalies  of  the  bile,  and  that  intestinal 
peristalsis  is  increased  thereby.^  However  this  may 
be,  the  mild  sulphur  waters  taken  internally  have  a 
tendency  to  produce  constipation.  Sulphuretted 
hydrogen  has  a  reducing  action  on  the  blood.  The 
other  ingredients,  however,  in  these  waters,  more 
than  counteract  this  effect.  As  regards  the  reducing 
1  Ringer,  "Handbook  of  Therapeutics,"  8tli  edition,  page  131. 
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action  of  sulphuretted  hydrogen,  Esbach  found  that 
it  converted  a  strong  solution  of  urates  into  oxalate 
of  lime.^  Brunton^  thinks  that  this  action  may 
take  place  in  the  body.  We  have  already  seen  that 
the  waters  which  contain  sulphides,  diminish  the 
production  of  uric  acid.  It  is  probable  that  this 
result  is  in  part  due  to  these,  and  in  part  to  sodium 
chloride  present  in  large  quantities  of  water.  Both 
chloride  of  sodium  and  water  taken  in  large  quantities, 
are  stated  to  lessen  the  production  of  uric  acid. 

The  remaming  ingredients  entering  into  the  com- 
position of  these  waters  occur  in  amounts  so  small, 
that  they  probably  have  little  or  no  action  on  the 
bodily  functions. 

THE  ACTION  OF  THE  SULPHUR  WATERS  WHEN 
APPLIED  EXTERNALLY. 

The  sulphur  waters  are  not  only  administered 
internally,  but  they  are  also  applied  externally  by 
means  of  baths  and  douches.  These  are  usually  at  a 
temperature  above  96"  Tahrenheit.  Not  only  is  the 
skin  acted  on  by  baths,  the  entire  system  is  affected 
by  their  use.  Hence  their  importance  as  therapeutic 
agents. 

In  connection  with  their  action  on  the  skin,  it 
may  not  be  out  of  place  to  recall  to  mind  the  various 
functions  of  that  important  structure.    First,  it  has 

1  Journal  des  Oonnaissances  Mid.,  1883. 

2  Lettsomian  Lectures  on  Disorders  of  Digestion,  1885. 
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a  respiratory  function,  excreting  from  60  to  120 
grains  of  carbonic  acid,  and  absorbing  about  the 
same  amount  of  oxygen  in  twenty-four  hours.^  More- 
over, it  secretes  sebum,  which  serves  to  keep  the 
skin  supple,  as  well  as  about  two  pounds  of  sweat 
^67-  diem.  By  means  of  the  skin,  gases  and  other 
substances  may  be  absorbed  into  the  system.  Lastly, 
it  comes  into  play  in  regulating  the  temperature  of 
the  body. 

To  revert  to  the  action  of  baths,  we  may  state 
that  the  warmed  sulphur  waters  have  all  the  effects 
of  an  ordinary  warm  bath,  with  the  superadded 
action  of  the  STilphur  and  saline  constituents,  acting 
on  the  skin,  the  circulatory,  muscular,  and  nervous 
systems.    They  also  increase  tissue  metamorphosis. 

With  regard  to  the  skin,  its  functions  are  facilitated 
by  the  physical  action  of  heat,  and  by  the  constituents 
of  the  water.  A  hypersemic  condition  is  produced, 
which  withdraws  the  blood  from  the  internal  organs. 
Sulphuretted  hydrogen  is  absorbed,  and  carbonic 
acid  given  off  (Eohrig).^  The  cutaneous  blood  vessels 
contract  immediately  after  a  bath,  but  soon  after 
dressing  they  again  dilate,  and  perspiration  more  or 
less  profuse  occurs.  It  is  observed  that  the  stronger 
baths  act  as  a  powerful  stimulus,  and  promote,  not 
only  the  nutrition  of  the  skin,  but  that  also  of  the 

^  Landois  and  Stirling,  "Textbook  of  Human  Physiology,"  4th 
edition,  page  222. 

^  Landois  and  Stirling,  page  557. 


38       THE  MINERAL  WATERS  OF  HARROGATE. 

body  generally.  After  a  sulphur  bath,  the  skin  feels 
soft,  smooth,  and  velvety,  and,  when  it  is  harsh  and 
dry,  a  course  of  these  baths  causes  it  to  become  soft, 
smooth,  and  pliable. 

In  the  case  of  the  muscles,  that  warm  baths  have 
a  powerful  action  on  them  is  a  matter  of  general 
knowledge.  We  all  know  that,  if  we  are  fatigued  by 
physical  exercise,  say  at  the  end  of  a  day's  hunting, 
shooting,  or  golfing,  a  warm  bath  removes  the 
weariness  of  the  muscles,  and  has  a  soothing  and 
refreshing  effect  upon  us  generally.  The  removal  of 
waste  products  is  facilitated  by  the  warm  bath,  and 
the  power  of  the  muscles  restored.  Again,  warm 
baths  increase  the  excretion  of  urea.  Observations 
were  made  by  me  on  patients  who  were  having 
sulphur  baths,  and  who  were  at  the  same  time 
taking  the  waters  internally  under  the  conditions 
already  specified  in  connection  with  the  observations 
on  the  excretion  of  urea.  It  was  observed  that 
the  superadded  influence  of  the  baths  caused  an 
additional  augmentation  in  the  quantity  of  urea 
excreted. 

Under  the  influence  of  warm  baths,  especially  if 
combined  with  douches  and  massage,  we  find  that 
stiff,  swollen,  and  thickened  joints  of  gouty  or 
rheumatic  origin  have  their  size  diminished,  and 
their  range  of  movement  increased. 

The  powerful  effect  of  massage  in  restoring  the 
contractility  of  exhausted  muscles,  ought  not  to  pass 
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unnoticed.  Zabludowski  ^  found  that  rest  alone  had 
very  little  restorative  effect,  while  on  the  other  hand, 
under  the  influence  of  massage,  the  muscles  quickly 
recovered  their  power  by  the  removal  of  effete 
products.  In  addition  to  massage,  other  auxiliaries, 
such  as  electricity,  are  called  into  operation  in 
external  treatment. 

THE  ACTION  OF  THE  CHALYBEATE  WATERS. 

The  table  of  analysis  of  the  Chalybeate  waters 
shows  that  they  all  contain  ferrous  carbonate,  and 
that  one  contains  ferrous  chloride  in  addition  to 
ferrous  carbonate.  The  table  also  shows  that  some 
of  these  wells  possess  a  considerable  quantity  of 
salines  which  occur  chiefly  as  chlorides. 

That  the  solutions  of  iron  occur  in  the  ferrous 
form,  is  a  fact  of  no  little  therapeutical  interest, 
because  ferrous  salts  form  soluble  compounds  with 
albiiminous  substances,  differing  essentially  in  this 
particular  from  ferric  salts,  which  precipitate  them. 
Again,  as  has  been  shown  by  Bubnow,^  ferric  salts, 
during  their  passage  through  the  alimentary  canal, 
are  converted  into  the  ferrous  form.  Moreover,  the 
carbonate  of  iron  dissolved  by  the  aid  of  carbonic 
acid,  the  form  which  occurs  in  these  sprmgs,  is 
considered  by  many  to  be  the  form  most  easily 

1  Centralbl.  f.  d.  med.  Wiss.,  1883.    No.  14. 
'  Quoted  by  Stockman,  British  Med.  Journal,  1893,  vol.  i.,  page 
943. 
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absorbed.  It  is  obviously  a  significant  and  important 
circumstance  that  we  have  prepared  for  us,  by  nature, 
that  form  of  iron  which  is  considered  to  be  the  most 
efficacious  in  the  treatment  of  certain  blood  degenera- 
tions. Then  the  large  quantities  of  water  imbibed, 
as  well  as  the  solutions  of  salines,  have  also  an 
influence  of  some  consequence,  since  they  increase 
tissue  change. 

The  foregoing  considerations  are  in  harmony  with 
clinical  experience.  For  this  teaches  us  that  these 
waters  have  tonic  properties,  and  that  they  act  both 
as  blood  restoratives  and  as  alteratives.  We  find 
that  during  the  administration  of  the  waters  there 
is  an  increase  in  the  number  of  red  blood  corpuscles, 
and  in  the  amount  of  hsemogiobin.  Further,  we 
observe  that  they  improve  the  nutrition  of  the  body, 
by  increasing  the  appetite,  and  aiding  digestion  and 
assimilation.  They  improve  nutrition  also  by  in- 
creasing tissue  change,  and  freely  eliminating  the 
effete  products.  As  might  be  surmised,  these  waters 
prove  of  great  value  in  ansemia  and  in  debility, 
whether  the  latter  be  general,  or  confined  to  one  or 
more  systems,  such  as  the  digestive  or  nervous. 

Aperient  properties  are  possessed  by  the  Kissingen 
well,  in  addition  to  those  due  to  the  chalybeate  charge. 
This  spring  is  of  extreme  value  to  debilitated  patients, 
who  require  a  course  of  aperient  water.  Gouty 
subjects,  for  instance,  with  symptoms  of  cardiac 
debility  or  albuminuria,  find  this  a  very  useful  saline 
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aperient.  Another  valuable  water  is  the  Chloride  of 
Iron  Well.  It  is  peculiarly  efficacious  in  chlorosis, 
and  in  cases  of  enlarged  lymphatic  glands.  Beneficial 
results  of  a  striking  character  are  produced  by  it, 
and  these  frequently  occur  very  rapidly. 

The  quantity  of  iron  in  these  waters  merits  some 
consideration,  as  it  may  be  urged  by  some  that  the 
amount  is  not  sufficiently  large  for  the  treatment  of 
such  cases  as  chlorosis.  There  is,  however,  a  growing 
opinion  that  in  the  treatment  of  that  disease  only 
small  doses  are  necessary.  In  his  valuable  paper 
on  "  The  Treatment  of  Chlorosis  by  Iron  and  some 
other  Drugs,"  ^  Stockman  says  that  he  found  small 
doses  (1  to  2  grains  of  reduced  iron,  or  carbonate  of 
iron,  two  or  three  times  a  day)  to  be  quite  satisfactory. 
In  the  records  given  of  some  of  his  cases,  two  grains 
of  reduced  iron  were  used,  and  with  this  quantity 
the  number  of  red  blood  corpuscles  and  the  per- 
centage of  haemoglobin  quickly  increased.  Now,  if 
we  refer  to  the  analysis  of  the  iron  waters,  we  observe 
that  in  20  oz.  of  chloride  of  iron  water,  there  are  1.5 
grains  of  carbonate  of  iron,  and  1.7  grains  of  chloride. 
Since  20  oz.  to  30  oz.  daily  of  this  water  are  some- 
times taken,  a  patient  receives  from  3  to  4J  grains  of 
ferrous  salts.  Therefore  it  is  evident  that  this  amount 
agrees  with  what  is  sometimes  given  when  a  patient 
is  treated  by  the  ordinary  therapeutical  methods. 
But,  which  is  of  even  more  importance,  the  satis- 
^  British  Medical  Journal,  1893,  vol.  i.,  page  943. 
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factory  results  obtained  show  that  this  amount  is 
amply  sufficient. 

Although  observation  proves  that  these  iron  waters 
of  themselves  produce  valuable  results,  we  must  not 
neglect  to  point  out  that  they  have  important 
auxiliaries  in  the  salines  contained  in  them.  Nor 
must  we  pass  unnoticed  the  part  played  by  the 
bracing  climate,  and  all  the  other  influences  of  a 
health  resort.  These  various  actions  are  all  inter- 
woven one  with  the  other,  and  all  tend  to  the 
restoration  of  the  health  of  tte  patient. 


CHAPTEE  IV. 


THE  THERAPEUTICS  OF  THE  MINERAL  WATERS  AND 
CLIMATE  OF  HARROGATE. 

There  are  still  to  be  found  some  persons  who  are 
inclined  to  be  sceptical  as  to  the  value  of  mineral 
waters,  and  who  cavil  at  any  claims  put  forward  on 
their  behalf  as  remedial  agents.  We  admit  that 
there  is  some  excuse  for  this  feeling.  It  is  partly  to 
be  accounted  for  as  the  natural  reaction  against  the 
extravagant  pretensions  of  certain  advocates  of 
balneotherapeutics,  and  partly  it  is  due  to  the 
circumstance  that  the  mode  of  actiou  of  the  various 
agencies  employed  cannot  in  all  cases  be  satisfactorily 
explained.  But  this  latter  objection  ought  not  to  be 
regarded  as  insuperable.  It  is  no  argument  against 
the  use  of  a  remedy  which  has  been  incontestably 
proved  to  be  beneficial,  that  we  are  not  thoroughly 
acquainted  with  the  mode  of  its  action.  To  persist 
in  an  attitude  of  doubt  in  the  face  of  overwhelming 
evidence  to  the  contrary,  may  be  as  unreasoning  as 
the  action  of  those  who  proceed  to  the  opposite 
extreme,  and  regard  the  waters  as  mysterious  agents 
which  always  work  for  good,  but  of  the  mode  of 
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whose  action  no  rational  account  can  be  given. 
Moreover,  whatever  objections  have  been  raised  in 
the  past  on  the  score  of  our  ignorance  on  this  head, 
can  no  longer  be  considered  valid.  Balneothera- 
peutics has  been  placed  upon  a  scientific  basis  by 
investigations  into  the  action  of  mineral  waters  as 
medicinal  agents,  while  the  action  of  the  various 
modes  of  treatment  has  now  been  satisfactorily- 
explained,  and  their  employment  scientifically  justi- 
fied. It  would  be  too  much  to  say,  of  course,  that 
the  science  of  balneotherapeutics  has  rendered  up 
all  its  secrets ;  there  still  remain  obscure  questions, 
and  we  can  only  look  to  time  to  elucidate  them  all. 

Before  proceeding  to  a  consideration  of  the  thera- 
peutics of  our  mineral  waters,  we  must  clearly 
understand  that  their  action  is  materially  aided  by 
external  causes.  We  cannot  afford  to  overlook  the 
effect  produced  by  the  new  environment  of  the 
patient,  which  co-operates  in  no  slight  degree  with 
the  more  direct  action  of  the  waters  ui  bringing  about 
an  improvement  in  his  health.  In  short,  we  must 
recognise  the  effects  of  these  new  circumstances  in 
his  surroundings  which  are  popularly  described  in 
the  words  "  a  change."  The  atmospheric  conditions 
of  the  patient,  involving  barometric  pressure,  tem- 
perature, and  humidity,  are  different ;  the  scenery 
around  him  is  different;  his  diet  is  different;  the 
company  he  meets  is  different.  He  finds  himself  in 
the  midst  of  a  society  suited  to  his  condition.  He 
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is  surrounded  by  persons  who  are  devoted  for  the 
time  to  the  common  object  of  gaining  health  and 
strength,  and  the  congenial  society  and  surroundings 
all  contribute  to  the  work  of  restoration.  The 
absence  of  everything  which  is  calculated  to  excite 
or  disturb  this  repose  is  of  the  utmost  benefit  in 
cases  of  nervous  exhaustion,  which  the  fever  and 
fret  of  modern  life  have  made  only  too  common 
amongst  us,  and  is  indeed  an  essential  condition  of 
recovery.  The  mind  has  great  influence  over  the 
body,  and  absolute  repose  following  on  protracted 
mental  strain  is  always  attended  with  salutary  effects 
on  the  health  of  the  body. 

Physical  exercise  is  another  factor  of  importance. 
The  amount  of  this  must  be  carefully  regulated  and 
adapted  to  the  nature  of  the  case,  and  the  treatment 
which  the  patient  is  undergoing.  The  mildest  form 
of  physical  exercise  is  in  many  instances  sufficient, 
but  there  are  cases  when  it  may  be  necessary  to 
indulge  in  a  considerable  amount  of  bodily  activity  in 
the  open  air.  One  whose  life  has  been  full  of  dis- 
traction, and  who  is  suffering  from  debility  and 
nervous  exhaustion,  requires  quietude  to  restore  the 
balance  of  health.  Another,  who  has  a  good  physique 
and  is  capable  of  great  muscular  activity,  has  been 
leading  a  sedentary  life,  harassed  by  professional 
cares,  and  as  a  result  his  brain  is  exhausted,  and  he 
is  depressed,  irritable,  and  sleepless.  Such  a  one 
must  take  plenty  of  exercise  in  a  pure  invigorating 
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atmosphere,  and  his  nervous  system  will  be  soothed, 
his  mind  calmed,  his  cheerfulness  restored,  and  sleep 
with  all  its  attendant  blessings  will  be  induced. 

Again,  dietetic  treatment  is  an  element  of  some 
consequence.  In  most  cases,  restrictions  in  diet 
require  to  be  imposed.  As  a  general  rule  the  in- 
junctions of  the  bath  physician  are  implicitly  carried 
out,  partly  because  such  advice  is  more  easily  obeyed 
when  the  patient  is  away  from  his  usual  influences, 
and  partly  because  he  is  willing  to  devote  himself 
solely  to  treatment.  This  cursory  survey  thus  shows 
how  various  factors  may  materially  assist  the  action 
of  the  waters  and  baths. 

Balneotherapeutics  'per  se,  consist  in  both  the 
internal  and  external  use  of  mineral  waters.  We 
have  shown  that  in  Harrogate  there  are  many 
different  kinds  of  waters  which  are  administered 
both  internally  and  externally;  and  that  when 
employed  externally  they  may  be  used  generally  or 
topically  by  a  variety  of  methods,  assisted  by  several 
agencies  such  as  massage  and  electricity.  As  treat- 
ment progresses,  it  may  be  necessary  to  pass  from 
one  series  of  waters  to  another,  and  from  one  mode 
of  external  application  to  another.  These  are 
matters,  however,  that  are  arranged  by  the  bath 
physician,  after  consideration  of  the  merits  of  each 
particular  case.  In  some  cases  bath  treatment  is 
combined  with  ordinary  medicinal  remedies. 

We  must  now  pass  on  to  consider  the  conditions 
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which  derive  benefit  from  treatment  by  these  waters. 
In  doing  so  we  must  recall  to  mind  their  important 
action  on  nutrition,  because  much  of  their  value 
depends  upon  it ;  in  reality,  we  may  regard  it  as  the 
corner-stone  of  our  balneotherapeutics.  In  the  first 
place,  the  waters  aid  the  digestive  and  assimilative 
processes ;  in  the  next  place,  they  greatly  augment 
tissue  change ;  and  lastly,  they  cause  a  free  elimina- 
tion of  effete  products.  These  various  actions  estab- 
lish healthy  nutrition,  and  improve  the  tone  of  the 
whole  system.  By  these  means  the  recuperative 
powers  are  stimulated,  and  the  balance  between 
waste  and  repair  is  adjusted. 

The  special  and  peculiar  value  of  these  waters 
consists  in  their  action  on  morbid  conditions  of  a 
chronic  nature.  These  derangements  may  have  arisen 
gradually,  or  may  have  succeeded  an  acute  attack  of 
disease,  and  they  may  be  general  or  localised. 
Among  these  conditions  we  may  include  impeded 
convalescence  and  general  debility.  The  mineral 
waters  influence  all  these  conditions  by  their  action 
on  the  whole  system,  but  we  may  have  superadded  a 
localised,  and  sometimes  a  general  effect,  when 
external  applications  are  also  employed.  Clinical 
evidence  proves,  that  in  the  long  series  of  chronic 
derangements,  there  are  very  many  beneficially  in- 
fluenced by  these  waters,  while  many  others  are 
completely  cured.  Since  they  augment  tissue  change 
by  their  action  on  the  solubility  of  albuminous 
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substances,  they  influence  pathological  deposits,  for 
example,  such  as  occur  in  enlarged  lymphatic  glands, 
and  effect  the  absorption  of  these  morbid  products. 
Of  this  action  on  such  deposits  we  have  abundant 
clinical  evidence. 

There  are  many  persons  to  whom  a  course  of  these 
waters  is  of  great  benefit.  A  patient  may  have  no 
organic  disease,  but  he  may  have  indulged  too  freely 
in  the  pleasures  of  the  table.  Another  may  be 
abstemious  and  live  carefully,  but  may  have  some 
slight  constitutional  defect,  such  as  insufficient  tone 
in  his  digestive  organs.  In  either  case  there  are 
produced  imperfect  products  of  digestion,  which 
irritate  the  liver,  and  obstruct  the  flow  of  blood 
through  the  hepatic  vessels.  This  produces  engorge- 
ment of  the  blood  vessels  of  all  the  digestive  organs, 
and  leads  to  further  interference  with  digestion. 
Thus,  as  Lauder  Brunton  has  pointed  out,  a  "  vicious 
circle  "  is  established  in  the  system.  ^  Now,  aperient 
doses  of  these  waters  break  this  vicious  circle. 
They  flush  out  daily  the  alimentary  canal,  carrying 
away  these  imperfect  products  of  digestion.  The 
biliary  circulation  is  also  cleared  of  its  poisonous 
products,  and,  "pari  passu,  the  congestion  of  the 
alimentary  organs  is  relieved.  Moreover,  since  the 
administration  of  the  waters  is  prolonged  over  a 
period  of  time,  tone  is  also  given  to  the  digestive 

1  Lettsomian  Lectures  on  Disorders  of  Digestion,  their-  Conse- 
quences and  Treatment,  1885. 
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organs,  and  effete  products  are  eliminated  by  other 
channels. 

The  internal  administration  of  these  waters  may- 
be prolonged  over  many  weeks.  Indeed,  they  may 
sometimes  be  given  advantageously  for  two  or  three 
months,  the  patient  meanwhile  gaining  in  health  and 
strength.  In  this  respect  they  exhibit  a  marked 
superiority  to  the  sulphate  springs  of  other  spas, 
where,  on  account  of  the  reducing  action  of  the 
waters,  it  is  injurious  to  continue  their  use  over  a 
lengthened  period.  Again,  chlorides  increase  the 
amount  of  urinary  constituents,  while  sulphates  do 
not.  Matthew  Hay,  in  his  elaborate  researches 
into  the  action  of  saline  cathartics,  found  that 
"the  effects  of  sulphates  on  the  excretion  of  urea 
is  either  nil  or  extremely  small."  ^  The  writer 
worked  in  the  laboratory  under  Professor's  Hay's 
direction,  during  the  time  many  of  these  experiments 
were  made,  and  through  this  fortunate  circumstance 
he  became  familiar  with  the  valuable  results  of  these 
experiments. 

As  regards  the  time  of  year  best  suited  for  the 
treatment  of  cases  by  the  waters  and  baths,  it  is 
generally  found  that  cases  of  gout  and  rheumatism 
are  most  satisfactorily  treated  during  the  summer 
and  autumn  months,  and  that  all  other  ailments  may 
be  treated  during  any  time  of  the  year.  It  ought  to 
l>e  stated,  however,  that  many  patients  who  resort 

*  Journal  of  Anatomy  and  Physiolorjij,  vol.  .wii.,  1883. 
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regularly  to  Harrogate,  prefer  to  undergo  their  course 
of  treatment  during  the  warmer  months. 

The  writer  has  now  briefly  considered  the  com- 
position of  these  waters,  and  dealt  with  the  salient 
features  of  their  action.  It  only  remains  for  him  to 
give  an  enumeration  of  the  maladies  which  are 
favourably  influenced  by  them. 

ENUMEEATION  OF  DISEASES  BENEFITED  BY  THE  MINEEAL 
WATEKS  AND  CLIMATE  OF  HAEEOGATE. 

The  diseases  which  usually  derive  benefit  will  now. 
be  grouped  together,  according  as  they  affect  one  or 
other  system,  e.g.,  diseases  of  the  alimentary  system, 
and  the  various  diatheses  will  be  mentioned  separately. 
Brief  observations  will  then  be  made  on  the  treat- 
ment of  some  of  the  maladies.  Lastly,  contra- 
indications will  be  given  when  it  is  considered 
necessary  to  do  so. 

I.  Diseases  of  the  Alimentary  System. 

(Chronic  dyspepsia;  chronic  catarrh  of  the  stomach; 
atony  of  the  muscular  coats  of  the  stomach  and 
bowels;  chronic  intestinal  catarrh;  functional  derange- 
ment of  the  liver;  fatty  infiltration  of  the  liver; 
jaundice;  haemorrhoids.) 

These  mineral  waters  are  especially  efficacious  in 
the  treatment  of  derangements  of  the  digestive 
organs.    The  aperient  waters,  for  instance,  are  of 
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value,  since  they  flush  out  the  alimentary  canal  daily, 
and  thus  remove  injurious  substances  formed  during 
digestion,  as  well  as  indigestible  products.  Again, 
both  the  strong  and  the  mild  waters  increase  the 
appetite,  and  improve  the  processes  of  digestion  and 
assimilation. 

Chronic  Catarrh  of  the,  Stomach. — Patients  suffering 
from  this  ailment,  especially  when  they  have  been 
in  the  habit  of  eating  and  drinking  too  much,  derive 
considerable  benefit  from  a  course  of  the  saline- 
sulphur  waters.  Such  patients  frequently  have  portal 
obstruction  associated  with  the  catarrh,  and  aperient 
doses  of  the  waters  quickly  relieve  this  condition. 

Chronic  Intestinal  Catarrh. — This  condition  may  be 
accompanied  either  with  constipation  or  diarrhoea. 
It  may  also  be  associated  with  impeded  portal 
circulation  and  catarrh  of  the  stomach.  The  aperient 
waters  are  useful  when  constipation  exists,  and  the 
mild  waters  when  there  is  diarrhoea. 

Jaundice. — This  is  favourably  influenced,  especially 
when  it  depends  upon  duodenal  catarrh.  The  waters 
relieve  the  catarrhal  condition,  and  cause  a  free  flow 
of  bile  into  the  intestine.  Sometimes  it  is  marvellous 
how  quickly  the  waters  eliminate  the  bile  pigment 
from  the  tissues. 

Chronic  Dyspepsia. — The  various  forms  of  dys- 
pepsia are  benefited  by  both  the  mild  sulphur  waters 
and  the  iron  waters.  It  is  necessary  in  many  cases 
to  give  the  waters  cold. 
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HcBinorrlioids.—'Wci&ii  the  hemorrhoidal  condition 
is  accompanied  by  constipation  and  a  general  hyper- 
semic  state  of  the  abdominal  viscera,  it  is  relieved  by 
the  daily  evacuation  of  the  bowels.  At  the  same 
time  the  condition  is  advantageously  influenced  by 
the  improved  tone  produced  in  the  blood  vessels  and 
the  muscular  fibres  of  the  bowel. 

Climate. — All  the  above  mentioned  derangements 
are  improved  by  the  climate. 

II.  Diseases  of  the  Respiratory  System. 

(Chronic  pharyngitis ;  laryngeal  catarrh ;  nasal 
catarrh ;  chronic  bronchitis  ;  pulmonary  tuberculosis.) 

In  the  summer  and  autumn  months  the  climate 
proves  very  beneficial  in  these  conditions.  Some  of 
these  ailments,  more  especially  if  they  are  com- 
plicated by  digestive  disturbance,  are  improved  by  a 
course  of  the  waters  and  baths.  By  their  means  the 
digestion  and  nutrition  are  improved,  and  at  the 
same  time  the  respiratory  mucous  membrane  takes  on 
a  healthier  action.  Inhalations  and  sprays  prove 
useful  in  some  of  these  maladies.  Cases  of  chronic 
phthisis  are  improved  during  the  warm  months  by 
the  climate,  which  raises  the  tone  of  the  whole 
system.  Occasionally,  one  of  the  mineral  waters  may 
be  given  internally. 

Contra-indications. — Those  suffering  from  diseases 
of  the  respiratory  system  should  not  be  sent  during 
the  winter  and  spring,  since  the  cold  dry  winds 
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which  prevail  during  those  months  are  apt  to 
aggravate  the  symptoms. 

III.  Diseaiies  of  the  Heart. 

The  condition  of  the  heart  requires  to  be  con- 
sidered before  deciding  upon  a  course  of  treatment 
for  a  patient.  It  may  be  stated  that,  as  a  rule,  baths 
may  be  given  in  affections  of  the  heart  if  there  be  no 
failure  of  its  action,  or  if  the  failure  is  only  slightly 
marked.  When  valvular  lesions  occur,  baths  care- 
fully given  occasionally  aid  the  natural  efforts  to  estab- 
lish compensation ;  and  the  waters  given  internally 
prove  useful  in  the  treatment  of  the  complications 
which  arise  in  valvular  disease.  Cases  of  articular 
gout  and  chronic  rheumatism,  complicated  by  such  a 
condition  of  the  heart  as  precludes  the  use  of  length 
baths,  may  be  treated  by  topical  applications,  such  as 
douches.  Irritability  of  the  heart  and  palpitation 
are  sometimes  benefited  by  the  tonic  waters. 

IV.  Diseases  of  the  Nervous  System. 

(Neuralgia;  peripheral  neuritis;  local  functional 
spasm ;  progressive  muscular  atrophy ;  locomotor 
ataxia  ;  neurasthenia  ;  hypochondriasis  ;  hysteria  ; 
chorea.) 

Not  only  the  waters  and  baths,  but  the  dry 
bracing  atmosphere,  proves  efficacious  in  some  of  these 
conditions.     Massage  is  a  very  useful  auxiliary  in 
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treatment.  Douches  combined  with  the  continuous 
current  occasionally  give  good  results  in  local 
functional  spasm,  such  as  writer's  cramp.  In  pro- 
gressive muscular  atrophy,  if  the  muscles  are  not 
seriously  affected,  the  disease  may  be  arrested  by 
douches  and  the  interrupted  current.  Considerable 
success  is  obtained  in  neurasthenic  patients  by  the 
tonic  waters,  combined  with  douches  and  massage. 
The  symptoms  in  locomotor  ataxia  are  frequently 
alleviated. 

V.  Diseases  of  the  Sexual  Organs. 

1.  In  the  female. — (Chronic  metritis ;  chronic  endo- 
metritis ;  menorrhagia  due  to  these  and  other  causes ; 
various  functional  derangements.) 

The  administration  of  the  waters  and  the  employ- 
ment of  douches  and  massage  are  frequently  followed 
by  amelioration  of  the  patient's  condition.  The 
treatment  not  only  improves  the  digestion  and 
nutrition,  but  tends  to  absorb  some  of  the  patho- 
logical products  which  occur  in  certain  of  the 
derangements  of  the  female  sexual  organs.  The 
climate  and  the  baths  are  of  service  after  operations 
on  the  genital  organs. 

2.  In  the  male. — There  is  a  form  of  prostatic 
enlargement  associated  with  constipation  and  rectal 
congestion.  The  condition  causes  a  feeling  of  weight 
and  uneasiness  in  the  perineum.  The  aperient 
waters  relieve  the  constipation  and  rectal  congestion, 
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and  this  is  followed  by  a  decrease  in  the  size  of  the 
prostate,  and  a  corresponding  alleviation  of  the 
symptoms  of  the  patient. 

VI.  Diseases  of  the  Urinary  Organs. 

In  these  conditions  the  patient's  health  is  improved 
by  the  climate  and  mineral  waters.  The  kidneys 
and  lu-inary  passages  are  at  the  same  time  flushed 
daily  by  a  large  quantity  of  water.  The  saline- 
sulphur  and  the  chalybeate  waters  both  prove  useful 
in  diseases  of  the  urinary  organs. 

VII.  Diseases  of  the  Skin. 

(Eczema;  psoriasis;  pruritus;  prurigo;  urticaria; 
acne;  lupus;  lichen;  sycosis;  diseases  of  the  sweat 
glands ;  ichthyosis ;  general  exfoliative  dermatitis.) 

The  Harrogate  waters  are  extremely  useful  in  the 
treatment  of  skin  diseases,  and  many  hundreds  of 
cases  are  successfully  dealt  with  every  year.  The 
recoveries  are  still  more  remarkable  and  striking, 
when  we  take  into  account  the  fact  that  the  majority 
of  the  cases  come  here,  because  their  symptoms  have 
not  yielded  to  the  ordinary  therapeutic  means. 

Eczema,  derives  considerable  benefit  from  the 
combined  effects  of  the  baths  and  waters.  The  baths 
in  these  cases,  however,  require  great  care  and 
constant  supervision.  Various  local  applications 
may  be  combined  with  the  waters.  The  form  of 
eczema  which   begins  acutely,  and  which  is  dis- 
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tributed  all  over  the  body,  with  marked  congestion 
and  swelling  of  the  skin,  and  with  profuse  exudation, 
recovers  very  rapidly  under  the  influence  of  the 
baths  and  waters.  Gouty  eczema  also  recovers  quickly. 

Psoriasis. — This  is  benefited  for  the  time,  but  as  in 
other  methods  of  treatment,  the  eruption  is  liable  to 
return. 

Lupus. — The  baths  and  waters  lessen  the  congestion 
of.  the  skin,  and  improve  the  general  condition  of  the 
patient,  thus  rendering  his  state  more  favourable  for 
successful  local  treatment.  The  salicylic  plasters 
recommended  by  Unna,  combined  with  the  baths, 
give  good  results.  The  carbolic  plasters  suggested 
by  me  are  also  useful,  combined  with  the  baths  and 
waters,  especially  if  the  skin  be  delicate.^ 

Sycosis. — In  this  disease  the  patient  is  generally  in 
a  depressed  state  of  health.  Under  the  influence  of 
the  waters  nutrition  is  improved,  and  occasionally 
without  further  treatment  the  disease  disappears. 

Ichthyosis,  when  it  is  localised,  is  improved,  and  a 
healthier  condition  of  the  skin  is  induced. 

Contra-indication. — Cases  of  eczema  of  the  face 
ought  not  to  come  in  the  early  months  of  the  year. 

VIII.  Chronic  Gout. 

A  large  contingent  of  those  who  come  to  Harro- 
gate for  treatment,  are  suffering  either  from  gout  or 

1  British  Medical  Journal,  1892,  vol.  ii.,  p.  999. 
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rheumatism.  Many  patients  are  in  the  habit  of 
undergoing  a  course  of  the  waters  once  or  twice  a 
year.  Now  it  is  an  eloquent  testimony  in  favour  of 
the  efficacy  of  these  waters,  that  patients  suffering 
from  these  ailments  come  year  after  year,  not  only 
because  they  obtain  relief  during  the  time  of  treat- 
ment, but  also  because  they  feel  by  this  means  they 
are  enabled  to  get  through  the  other  portions  of  the 
year  with  greater  comfort.  In  this  respect  these 
saline  waters  are  much  more  valuable  than  indifferent 
and  alkaline  waters,  which  simply  affect  the  existing 
symptoms,  but  have  no  power  to  prevent  their  return. 

Cases  of  chronic  gout,  whether  of  a  regular  or  an 
irregular  type,  are  generally  subjected  to  both 
internal  and  external  treatment.  The  latter  plays 
in  articular  gout  an  important  part  in  the  form  both 
of  ordinary  baths,  and  of  douches  and  massage,  all  of 
which  are  extremely  useful.  By  the  combined 
influence  of  these  agents,  stiff  and  swollen  joints  are 
diminished  in  size,  and  their  range  of  movement 
increased.  Stiffness  in  tendons  also  is  relieved. 
There  is,  however,  no  appreciable  change  in  uratic 
deposits. 

The  various  manifestations  of  irregular  gout  are 
favourably  influenced  by  the  waters.  As  we  have 
seen  (page  28),'  they  aid  the  elimination  of  uric  acid, 
and  diminish  its  production,  and  moreover,  they 
influence  the  various  bodily  functions.  Among  the 
beneficial  effects  produced  are  an  increased  activity 
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of  the  kidney  and  skin,  and  a  restoration  of  the 
normal  functions  of  the  liver. 

Gout  in  the  lon-vivant  is  very  amenable  to  this 
treatment,  as  it  relieves  the  hepatic  and  other  diges- 
tive disturbances,  and  also  causes  the  gouty  symptoms 
to  disappear.  Lithiasis  is  relieved  by  the  use  of 
these  waters. 

Contra-indications. — When  gout  is  complicated  by 
grave  cardiac  or  renal  mischief,  it  is  unsuited  for 
this  treatment,  though  some  cases  derive  benefit 
from  the  milder  waters  during  the  warm  months. 
Old  people  who  are  infirm  are  not  suitable  subjects 
for  mineral  water  treatment,  except  this  be  carried 
out  in  a  very  modified  form. 

IX.  Chronic  Rheumatism. 

Under  this  head  are  included  cases  of  chronic 
rheumatic  arthritis,  rheumatoid  arthritis,  muscular 
rheumatism,  painful  affections  of  fascias  and  other 
fibrous  tissue,  sciatica  (some  cases  of  which  are 
considered  to  be  due  to  rheumatism). 

We  have  just  stated,  under  gout,  how  valuable 
these  waters  are  in  that  disease,  and  in  rheumatism, 
and  mentioned  how  highly  they  are  appreciated  by 
patients  suffering  from  these  maladies.  In  the 
rheumatic  conditions  just  enumerated,  external  treat- 
ment, as  a  rule,  yields  the  best  results.  The  various 
warm  baths  and  appliances  subdue  the  inflammatory 
condition,  and  restore  mobility  to  the  part.    As  in 
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gout,  the  whole  array  of  external  appliances  may  be 
called  into  operation.  A  preliminary  course  of 
aperient  waters,  however,  followed  by  some  of  the 
mild  waters,  often  does  good  by  improving  the 
general  health.  It  is  important  to  remember  that 
the  cold  months  of  the  year  are  not  suited  for  the 
treatment  of  these  cases. 

X.  Constitutional  Syi^hilis. 

Sometimes  it  is  asserted  that  mineral  water  treat- 
ment has  little  or  no  influence  on  this  disease.  This 
opinion,  however,  is  contrary  to  the  experience  of 
those  who  practise  at  this  Spa,  since  it  is  found  that 
very  satisfactory  results  are  obtained  by  the  treat- 
ment. In  fact,  some  cases  in  which  the  symptoms 
have  lingered,  on  being  submitted  to  our  mineral 
water  treatment,  have  quickly  recovered,  and  this 
occurs  sometimes  without  the  aid  of  anti-syphilitic 
remedies.  Doubtless  this  effect  is  produced  by  the 
waters  establishing  healthy  nutrition,  and  enabling 
the  natural  powers  to  grapple  with  the  disease. 
Skin  eruptions  rapidly  disappear,  the  skin  being 
stimulated  to  healthy  action  by  the  ingredients  in 
the  water,  as  well  as  being  influenced  by  the  warm 
baths.  Mineral  water  treatment,  combined  with 
mercurial  inunction,  proves  very  efficacious.  Perhaps 
this  is  partly  due  to  the  fact,  that  warm  baths 
increase  the  activity  of  the  skin,  and  cause  it  to 
absorb  the  mercury  more  quickly.    Voit  states  that 
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the  mercurial  globules  pass  into  the  hair  follicles, 
and  the  ducts  of  the  glands,  and  that  their  secretion 
converts  them  into  absorbable  compounds.  Some 
consider  that  the  sulphur  ingredients  have  a  specific 
action,  but  upon  this  point  we  have  no  reliable 
information. 

XI.  Ancemia. 

"We  occasionally  find  that,  in  chlorosis  and  other 
aneemic  states,  the  ordinary  medicinal  remedies 
produce  no  improvement  in  the  condition  of  the 
blood.  The  reason  for  this  is  still  an  open  question. 
Probably  one  cause  is  failure  of  the  assimilative 
power.  Such  cases,  when  undergoing  a  course  of  our 
chalybeate  waters,  frequently  show  rapid  improve- 
ment in  the  state  of  the  blood.  This  improvement 
is  probably  initiated  by  assimilation  receiving  an 
impetus  from  the  action  of  the  water.  The  climate, 
too,  has  a  remedial  influence.  Occasionally  it  is 
advisable  to  prescribe  a  preliminary  course  of  one  of 
our  aperient  waters,  either  a  saline-sulphur  or  the 
Kissingen. 

The  Kissingen  is  of  great  value  in  these  cases,  as 
it  combines  both  aperient  and  chalybeate  properties. 

XII,  Chronic  Metallic  Poisoning. 

The  mineral  water  treatment  is  of  considerable 
value  in  lead  poisoning  and  mercurialism.    By  its 
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means,  not  only  is  the  metal  eliminated,  but  the 
morbid  conditions  produced  by  it  are  alleviated. 

It  is  supposed  that,  in  these  conditions,  the  metal 
is  deposited  in  the  body  in  the  form  of  an  albuminate. 
If  this  opinion  be  correct,  then  the  chlorides  will  be 
of  use  on  account  of  their  action  on  the  solubility  of 
albuminous  substances,  and  on  the  processes  of 
osmosis.  Warm  baths  aid,  too,  in  the  elimination  of 
the  metals. 

Since  lead  is  eliminated  principally  by  the  mucus 
of  the  intestine,  it  is  reasonable  to  suppose  that  the 
sulphides  occurring  in  the  mineral  waters  unite  with 
it  when  it  arrives  in  the  intestine,  the  insoluble 
sulphide  thus  formed  being  speedily  got  rid  of  by 
the  aperient  action  of  the  waters. 

XIII.  Scrofula. 

The  various  manifestations  of  this  diathesis  are 
favourably  influenced  both  by  the  waters  and  by  the 
climate,  each  tending  to  improve  nutrition.  The 
sulphur  and  the  chalybeate  waters  are  both  service- 
able in  this  diathesis.  We  find  that  the  skin 
affections,  the  catarrhal  conditions  of  the  bronchi 
and  intestine,  and  inflammations  of  the  mucous 
membranes  around  the  natural  orifices,  which  depend 
on  scrofulous  habit,  are  all  ameliorated  by  the  waters. 
We  frequently  see  a  rapid  and  remarkable  reduction 
take  place  in  enlarged  lymphatic  glands.  It  is  a 
matter  of  interest  to  note  that  calcium  chloride 
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exists  in  some  of  these  waters  in  quantities  equal  to 
the  ordinary  medicinal  dose.  This  ingredient,  as  is 
well  known,  is  highly  esteemed  by  some  in  the 
treatment  of  enlarged  lymphatic  glands. 


! 


YOUNG  J.  PENTLAND'S 
PUBLICATIONS. 


SYNOPSIS  of  THERAPEUTICS,  Akranged  foe  the  Use 
OE  Peesoeibehs  ;  with  Posologioal  Table  and  an  Aheange- 
MENT  OP  THE  PoisoNS.  By  E.  S.  AiTOHisON,  M.B.,  Edin.  18nio, 
Cloth  limp,  pp.  xii.,  120,  Price  3s.  (1886.) 

THE  TREATMENT  of  EPILEPSY.  By  William  Alex- 
ander, M.D.,  F.R.C.S.,  Honorary  Surgeon,  Royal  Southern 
Hospital,  Liverpool ;  Visiting  Surgeon,  Liverpool  Workhouse 
Hospital;  Acting  Honorary  Consulting  Surgeon,  EpUeptic 
Institution,  Manor  House,  MaghiiQ.  8vo,  Cloth,  pp.  x.,  220, 
with  9  Illustrations,  Price  7s.  6d.  (1889.) 

SYSTEM   of  GYNECOLOGY  and   OBSTETRICS.  By 

Aivierican  Authors.  Edited  by  Matthew  D.  Mann,  A.M., 
M.D.,  Professor  of  Obstetrics  and  Gynecology  in  the  Medical 
Department  of  the  University  of  Buffalo,  N.Y. ;  and  Barton 
Cooke  Hirst,  M.D.,  Associate  Professor  of  Obstetrics  in  the 
University  of  Pennsylvania;  Obstetrician  to  the  Philadelphia 
Maternity  Hospital ;  Gynecologist  to  the  Orthopsedic  Hospital. 
In  8  very  handsome  volumes.  Royal  8vo,  Cloth,  of  about  400  pages 
each,  fuUy  Illustrated  with  Engravings  and  Coloured  Plates, 
Price  12s.  6d.  each,  nett.    For  sale  by  Subscription  only. 

TEXT-BOOK   of  GENERAL  BOTANY.     By  Dr.  W.  J. 

Behrens.  Translation  from  the  Second  German  Edition.  Re- 
vised by  Patrick  Geddes,  F.R.S.E.,  Professor  of  Botany  in  the 
University  of  Dundee.  8vo,  Cloth,  pp.  viii.,  374,  with  408  Illus- 
trations, finely  engraved  on  Wood,  and  4  Analytical  Tables,  New 
and  Cheaper  Edition,  Price  6s.  (1891.) 


2 


MEDICAL  PUBLICATIONS  ISSUED  BY 


DISEASES  of  the  EYE.  A  Practical  Treatise  for  Students 
OF  Ophthalmology.  By  George  A.  Berry,  M.B.,  F.R.C.S.Ed., 
Ophthalmic  Surgeon,  Edinburgh  Royal  Infirmary ;  Senior  Surgeon, 
Edinburgh  Eye  Dispensary  ;  Lecturer  on  Ophthalmology,  Royal 
College  of  Surgeons,  Edinburgh.  Second  Edition  revised  and 
enlarged.  8vo,  illustrated  with  an  additional  series  of  Coloured 
Plates  from  original  drawings.    In  Press. 

(Pentland's  Medical  Series,  Volume  Second. 

THE  ELEMENTS  OF  OPHTHALMOSCOPIC  DIAG- 
NOSIS. For  the  Use  of  Students  attending  Opht-halmic 
Practice.  By  George  A.  Berry,  M.B.,  F.R.C.S.Ed.,  Ophthalmic 
Surgeon,  Edinburgh  Royal  Infirmary  ;  Lecturer  on  Ophthalmology, 
Royal  College  of  Surgeons,  Edinburgh.  Crown  8vo,  Cloth,  pp. 
xii.,  83,  Price  3s.  6d.  (1891.) 

THE  NATIONAL  MEDICAL  DICTIONARY.  Including 
English,  French,  German,  Italian,  and  Latin  Technical 
Terms  used  in  Medicine  and  the  Collateral  Sciences,  and 
a  Series  of  Tables  of  Useful  Data.  By  John  S.  Billings, 
A.M.,  M.D.,  LL.D.,  Harv.  and  Edin.,  D.C.L.,  Oxon.,  Member 
of  the  National  Academy  of  Sciences,  Siirgeon,  U.S.A.,  &c.  With 
the  collaboration  of  W.  O.  Atwater,  M.D.,  Frank  Baker,  M.D., 
James  M.  Flint,  M.D.,  R.  Lorini,  M.D.,  S.  M.  Burnett,  M.D., 
J.  H.  Kidder,  M.D.,  H.  C.  Yarrow,  M.D.,  William  Lee,  M.D., 
C.  S.  Minot,  M.D.,  Washington  Matthews,  M.D.,  W.  E. 
Councilman,  M.D.  In  Two  very  handsome  Imperial  8vo  volumes, 
containing  about  1600  pages,  Price  50s.  nett.  (1890.) 

DISEASES  of  the  HEART  and  THORACIC  AORTA.  By 

Byrom  Bramwell,  M.D.,  F.R.  C.P.Ed.,  Lecturer  on  the  Principles 
and  Practice  of  Medicine,  and  on  Practical  Medicine  and  Medical 
Diagnosis,  in  the  Extra- Academical  School  of  Medicine,  Edin- 
burgh ;  Assistant  Physician,  Edinburgh  Royal  Infirmary.  Large 
8vo,  "Cloth,  pp.  xvi.,  783,  Price  25s.  Illustrated  with  226  Wood 
Engravings,  and  68  pages  of  Lithograph  Plates,  exhibiting  91 
Figures — 317  Illustrations  in  all.  (1884.) 


YOUNG  J.  PENTLAND. 


3 


INTRACRANIAL  TUMOURS.  By  Bteom  Beamwell,  M.D., 
F.R.C.P.Ed.,  Lecturer  on  the  Principles  and  Practice  of  Medicine 
in  the  Extra- Academical  School  of  Medicine,  Edinburgh ;  Assis- 
tant Physician  to  the  Edinburgh  Royal  Infirmary.  8vo,  Cloth, 
pp.  xvi.,  270,  with  116  Illustrations,  Price  14s.  (1888.) 

ILLUSTRATIONS  of  the  NERVE  TRACTS  in  the  MID 

AND  Hind  Brain,  and  the  Cranial  Nerves  Arising  There- 
from. By  Alexander  Bruce,  M.D.,  F.R.C.P.Ed.,  Lecturer  on 
Pathology  in  the  School  of  Medicine,  Edinburgh ;  Assistant 
Physician  (formerly  Pathologist),  Edinburgh  Royal  Infirmary ; 
Pathologist  to  the  Royal  Hospital  for  Sick  Children.  Oblong  4to, 
Cloth,  in  a  series  of  27  Coloured  Plates  from  Original  Drawings,  with 
Descriptive  Letterpress,  and  26  Engravings  throughout  the  Text. 
Price  50s.  nett.  (1892.) 

ATLAS  of  the  DISEASES  of  the  SKIN,  in  a  Series  op 
Illustrations  from  Original  Drawings  with  Descriptive 
Letterpress.     By  H.  Radolifpe  Crocker,  M.D.,  F.R.C.P., 

Physician  to  the  Department  for  Diseases  of  the  Skin,  University 
College  Hospital ;  Physician  to  the  East  London  Hospital  for 
Children  ;  Examiner  in  Medicine  at  Apothecaries'  Hall,  London. 
In  Press,  to  be  issued  in  Fasciculi  at  intervals  of  Two  Months. 
Subscribers  Names  can  noio  be  Received. 

DISEASES  and  INJURIES  of  the  EAR:  Their  Prevention 
AND  Curb.  By  Charles  Henry  Burnett,  A.M.,  M.D.,  Aural 
Surgeon  to  the  Presbyterian  Hospital ;  one  of  the  Consulting 
Aurists  to  the  Pennsylvania  Institution  for  the  Deaf  and  Dumb ; 
Lecturer  on  Otology,  Women's  Medical  College  of  Pennsylvania, 
in  Philadelphia.  Crown  8vo,  Cloth,  pp.  154,  with  5  Illustrations, 
Price  4s.6d.  (1889.) 

DISEASE  in  CHILDREN:  A  Manual  for  Students  and 
Practitioners.  By  James  Carmichabl,  M.D.,  F.R.C.P.Ed., 
Physician,  Royal  Hospital  for  Sick  Children  ;  University  Lecturer 
on  Disease  in  Children,  Edinburgh.  Crown  8vo,  Cloth,  pp.  xvi., 
520.    lUustrated  with  Charts.    Price  10s.  6d.  (1892.) 

{Pentlcmd' s  Students'  Manuals. 


4 


MEDICAL  PUBLICATIONS  ISSUED  BY 


SUPPURATION  and  SEPTIC  DISEASES.   Three  Lec- 

TDBES    DELIVERED    AT    THE    ROYAL    COLLKGE    OF    SURGEONS  OF 

England.  By  W.  Watson  Cheyne,  M.B.,  F.R.C.S.,  Hunterian 
Professor ;  Surgeon  to  King's  College  Hospital ;  Examiner  in 
Surgery  at  Edinburgh  University.  8vo,  Cloth,  pp.  xii.,  102,  with 
4  Illustrations,  Price  5s.  (1889.) 

GEOGRAPHICAL  PATHOLOGY.  An  Inquiry  into  the 
Geographioal  Distribution  of  Infective  and  Clisiatio  Dis- 
eases. By  Andrew  Davidson,  M.D.,  F.R.C.P.Ed.,  late  Visiting 
and  Superintending  Surgeon,  CivU  Hospital ;  Professor  of  Chem- 
istry, Royal  College,  Mauritius.  Two  vols.  Large  Bvo,  Cloth, 
pp.  xvi.,  1008.  Illustrated  with  Maps  and  Charts.  Price 
31s.  6d.  (1891.) 


THE  "COMPEND"  SERIES. 

A  Series  of  Handbooks  to  assist  Students  preparing  for  Exa/minations. 

COMPEND  of  HUMAN  ANATOMY,  including  the  Anatomy 
of  the  Viscera.  By  Samuel  O.  L.  Potter,  M.A.,  M.D.,  Cooper 
Medical  College,  San  Francisco.  Fifth  Edition,  revised  and 
enlarged.  Crown  8vo,  Cloth,  pp.  233,  with  117  Engravings  and  16 
full-page  Plates.    Price  5s. 

COMPEND  of  the  PRACTICE  of  MEDICINE.  By  Daniel 
E.  Hughes,  M.D.,  late  Demonstrator  of  Clinical  Medicine  in  the 
Jefferson  Medical  College  of  Philadelphia.  Fourth  Edition,  re- 
vised and  enlarged,  Crown  8vo,  Cloth,  pp.  328.    Price  7s,  6d. 

COMPEND  of  OBSTETRICS.  By  Henry  G.  Landis,  A.M., 
M.D.,  late  Professor  of  Obstetrics  and  Diseases  of  "Women  in 
Starling  Medical  CoUege.  Fourth  Edition,  thoroughly  revised, 
enlarged,  and  improved.  Crown  8vo,  Cloth,  pp.  118,  with  17 
Illustrations.    Price  4s.  6d. 

COMPEND  of  HUMAN  PHYSIOLOGY.  By  Albert  P. 
Brubakee,  A.M.,  M.D.,  Demonstrator  of  Physiology  in  Jefferson 


YOUNG  J.  PEN TL AND. 


5 


Medical  College.  Fourth  Edition,  thoroughly  revised,  Crown  8vo, 
Cloth,  pp.  174,  mth  16  Illustrations  and  a  Table  of  Physiological 
Constants.    Price  4s.  6d. 

COMPEND  of  SURGERY.  By  Orville  Hoewitz,  B.S.,  M.D., 
Cliief  of  the  Outdoor  Surgical  Department,  Jefferson  Medical 
College  Hospital.  Fourth  Edition,  revised,  Crown  8vo,  Cloth,  pp. 
272,  with  136  Illustrations.    Price  5s. 

COMPEND  of  the  DISEASES  of  the  EYE,  including  Refeao- 

TION  AND  SUEGIOAL  QpEEATIONS.     By  L.   WbBSTEE  FOX,  M,D., 

Ophthalmic  Siirgeon  to  the  German  town  Hospital,  and  Geoegb 
M.  Gould,  M.D.  Second  Edition,  thorouglily  revised.  Crown  8vo 
Cloth,  pp.  164,  with  71  Illustrations.    Price  4s.  6d. 

COMPEND  of  GYNiECOLOGY.  By  Henet  Moeeis,  M.D., 
late  Demonstrator  of  Obstetrics  and  Diseases  of  Women  and 
Children,  Jefferson  Medical  College,  Philadelphia.  Crown  8vo, 
Cloth,  pp.  178,  with  45  Illustrations.    Price  4s.  6d. 

COMPEND  of  DISEASES  of  CHILDREN.  By  Maeous  P. 
Hatfield,  A.M.,  M.D.,  Professor  of  Diseases  of  Children,  Chicago 
Medical  College.  Crown  8vo,  Cloth,  pp.  186,  with  Coloured  Plate. 
Price  4s.  6d. 

COMPEND  of  EQUINE  ANATOMY  and  PHYSIOLOGY. 

By  William  R.  Ballou,  M.D.,  Professor  of  Equine  Anatomy, 
New  York  College  of  Veterinary  Surgeons.  Crown  8vo,  Cloth, 
pp.  205,  with  29  Illustrations.    Price  4s.  6d. 

COMPEND  of  DENTAL  PATHOLOGY  and  DENTAL 

MEDICINE.  By  Geo.  W.  Wabeen,  D.D.S.,  Clinical  Chief, 
Pennsylvania  College  of  Dental  Surgery.  Crown  8vo,  Cloth,  pp. 
109,  Illustrations.    Price  4s.  6d. 


CYCL0P.«;DIA  of  the  DISEASES  of  CHILDREN,  Medical  • 
and  Suegical.    The  Articles  written  especially  for  the  Work  by 
American,  British,  and  Canadian  Authors.    Edited  by  John  M. 
Keating,  M.D.    In  8  Vols.  Royal  8vo,  of  about  500  pages  each, 


6  MEDICAL  PUBLIC  A  TIONS  ISSUED  B  Y 


Illustrated  with  Wood  Engravings  in  the  Text,  and  numerous 
full-page  Plates.    Price  12s.  6d.  per  Volume  nett,  Carriage  Free. 
Detailed  Prospectus  on  application. 

DISEASES  of  the  STOMACH.  By  Dk.  C.  A.  Ewald,  Extra- 
ordinary  Professor  of  Medicine  at  the  University  of  BerUn ; 
Director  of  the  Augusta  Hospital.  Authorised  Translation,  with 
Special  Additions  by  the  Author,  by  MoEBis  Manges,  A.M., 
M.D.,  Attending  Physician,  Mount  Sinai  Hospital.  New  York 
City.  8vo,  Cloth,  pp.  xvi.,  498,  with  30  Illustrations.  Price  16s. 
(1892.) 

EXAMINATION  QUESTIONS,  Set  for  the  Professional 
Examinations  in  Edinbubgh  Univeesity  during  the  past  ten 

YEARS,  SELECTED  FROM  THE  CALENDARS.     By  W.  RaMSAY  SmITH, 

M.B.,  CM.,  B.So.,  Demonstrator  of  Anatomy,  Edinburgh  School 
of  Medicine,  Minto  House  ;  late  Senior  Assistant  to  the  Professor 
of  Natural  History,  University  of  Edinburgh. 

Natural  History,  arranged  and  annotated.  Price  Is. 

Botany,  arranged  and  annotated,  Price  Is.  6d. 

Chemistry,  answered  and  annotated.  Price  2s. 

AifATOMY,  answered  and  annotated,  Price  2s. 

Physiology,  answered  and  annotated.  Price  2s. 

Materia  Medioa,  answered  and  annotated,  Price  2s. 
Other  Volumes  to  Follow. 

ON  THE  GEOGRAPHICAL  DISTRIBUTION  OF  SOME  ' 

TROPICAL  DISEASES  AND  THEIR  RELATION  TO 
PHYSICAL  PHENOMENA.  By  R.  W.  Felkin,  M.D., 
•  F.R.S.E.,  F.R.G.S.,  Lecturer  on  Diseases  of  the  Tropics  and 
Climatology,  School  of  Medicine,  Edinburgh.  Bvo,  Cloth,  pp.  54, 
illustrated  with  16  Coloured  Maps,  Price  5s.  (1889.) 

PHYSICAL  DIAGNOSIS  :  A  Guide  to  Methods  of  Clinical 
Investigation.  By  G.  A.  Gibson,  M.D.,  D.Sc,  F.R.C.P.Ed., 
Assistant  Physician,  Edinburgh  Royal  Infirmary  ;  Lecturer  on 
the  Principles  and  Practice  of  Medicine  in  the  Edinburgh 
Medical  School  ;    and  William  Russell,  M.D.,  F.R.C.P.Ed., 
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Assistant  Physician,  Edinburgh  Royal  Infirmary  ;  Lecturer  on 
Pathology  and  Morbid  Anatomy  in  the  Edinburgh  Medical 
School.  Second  Edition,  thoroughly  revised,  Crown  8vo,  with 
additional  Illustrations,  some  Coloured.    In  Press. 

{Pendand's  Students'  Mcmuals. 

HYDATID    DISEASE  IN   ITS  CLINICAL  ASPECTS. 

By  James  Geaham,  M.A.,  M.D.,  late  Demonstrator  of  Anatomy, 
Sydney  University ;  Medical  Superintendent,  Prince  Alfred 
Hospital,  Sydney.  8vo,  Cloth,  Gilt  Top,  pp.  xvi.,  204,  with  34 
full-page  Coloured  Plates,  Price  16s.  (1891.) 

A   TEXT-BOOK   OF   PRACTICAL  THERAPEUTICS, 

WITH  Especial  Refeeence  to  the  Application  op  Remedial 
Mbasuees  to  Disease  and  theie  Employment  upon  a  Rational 
Basis.  By  Hobaet  Amoet  Haee,  M.D.  (Univ.  of  Pa.),  B.So.. 
Clinical  Professor  of  the  Diseases  of  Children  and  Demonstrator 
of  Therapeutics  in  the  University  of  Pennsylvania  ;  Physician  to 
St.  Agnes's  Hospital  and  to  the  Medical  Dispensary  of  the 
Children's  Hospital.  Large  8vo,  Cloth,  pp.  624,  Price  16s. 
(1890.) 

HANDBOOK  OF  OBSTETRIC  NURSING.  By  E.  W.  N. 
Haultain,  M.D.,  F.R'.C.P.Ed.,  Physician  to  the  Royal  Dis- 
pensary ;  late  Clinical  Assistant  to  Physician  for  Diseases  of 
Women,  Royal  Infirmary,  Edinburgh  ;  and  J.  Haig  Feeguson, 
M.B.,  F.R.C.P.Ed.,  Physician  to  the  New  Town  Dispensary ; 
late  Resident  Physician,  Royal  Maternity  Hospital,  Edinburgh. 
Crown  8vo,  Cloth,  pp.  xvi.,  216,  with  Coloured  Plate  and  29  Wood 
Engravings,  Price  5s.  (1889.) 

HUMAN  MONSTROSITIES.  By  Baeton  Cooke  Hirst,  M.D., 
Professor  of  Obstetrics  in  the  University  of  Pennsylvania ;  and 
Geoege  a.  Pieesol,  M.D.,  Professor  of  Embryology  andjHistology 
in  the  University  of  Pennsylvania.  In  4  Fasciculi,  foUo  size, 
illustrated  with  Engravings  and  full-page  Photographic  Plates 
from  Nature,  Price  25s.  each  Fasciculus.  Sold  only  hy  Sub- 
scription. 


MEDICAL  PUBLICATIONS  ISSUED  B\ 


THE  URINE  AND  THE  COMMON  POISONS,  Memo- 
randa, Chemical  and  Microscopical,  for  Laboratory  Use, 
By  J.  W.  Holland,  M.D.,  Professor  of  Medical  Chemistry  and 
Toxicology,  Jefferson  Medical  College,  Philadelphia.  Second 
Edition,  Eevised  and  Enlarged,  oblong  Crown  8vo,  Cloth,  pp.  65, 
with  28  Illustrations,  Price  4s.  (1889.) 

INTERNATIONAL  CLINICS,  A  Quarterly  op  Clinical 
Lectures  on  Medicine  and  Surgery.  Edited  by  John  M. 
Keating,  M.D.,  J.  P.  Crozier  Griffith,  M.D.,  Philadelphia  ; 
J.  Mitchell  Bruce,  M.D.,  David  Finlay,  M.D.,  London. 
Volumes  I.  to  V.,  large  8vo,  Cloth,  illustrated  with  numerous  full- 
page  Plates,  Price  12s.  6d.  each  nett. 

The  Volumes  already  issued  contain  Articles  by  Drs.  Mitchell  Bedce 
(London),  James  Ross  (Manchester),  W.  H.  Porter  (New  York),  J.  Finlayson 
(Glasgow),  Prof.  Loomis  (New  York),  Prof.  Gairdner  (Glasgow),  Prof. 
M'DoNNELL  (Montreal),  Prof.  Shattuck  (Harvard),  Mr.  Christopher  Heath 
(London),  Prof.  Keen  (Philadelphia),  Mr.  J.  W.  Hulke  (London),  Prof. 
Parkes  (Chicago),  &c.  &c. 

PULMONARY  PHTHISIS,  Its  Etiology,  Pathology,  and 
Treatment.  By  Alex.  James,  M.D.,  F.R.C.P.Ed.,  Lecturer  on 
the  Principles  and  Practice  of  Medicine  in  the  School  of  Medicine, 
Edinburgh ;  Assistant  Physician,  Edinburgh  Royal  Infirmary. 
8vo,  Cloth,  pp.  xii.,  285,  Price  9s.  (1888.) 

DISEASES  OF  THE  SKIN  :  A  Manual  for  Students  and 
Practitioners.  By  W.  Allan  Jamieson,  M.D.,  F.R.C.P.Ed., 
Extra  Physician  for  Diseases  of  the  Sldn,  Edinburgh  Royal 
Infirmary;  Consulting  Physician,  Edinburgh  City  Hospital;' 
Lecturer  on  Diseases  of  the  Skin,  School  of  Medicine,  Edinburgh. 
Third  Edition,  Revised  and  Enlarged,  8vo,  Cloth,  gilt  top,  pp.  xx., 
644,  with  Woodcut  and  9  double-page  Coloured  Illustrations, 
Price  21s.  (1891.) 

{PeniZand's  Medical  Series,  Volume  First. 

BOTANY :  A  Concise  Manual  for  Students  of  Medicine  and 
SciENOE.  By  Alexander  Johnstone,  E.G.S.,  Lecturer  on  Botany, 
School  of  Medicine,  Edinburgh.  Crown  8vo,  Cloth,  pp.  xvi.,  260, 
with  164  Illustrations  and  a  series  of  Floral  Diagrams,  Price  6s. 
(1891.) 

(PenUand's  Students'  Manuals. 
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A  NEW  PRONOUNCING  DICTIONARY  of  MEDICAL 

TERMS.  By  John  M.  Keating,  M.D.,  Fellow  of  the  College 
of  Physicians  of  Philadelphia,  Visiting  Obstetrician  to  the 
Philadelphia  Hospital,  and  Lecturer  on  Diseases  of  Women  and 
Children.    Handsome  8vo,  Cloth,  pp.  818,  Price  18s.  (1892.) 

THE    TECHNIC   of  LING'S    SYSTEM    of  MANUAL 

TREATMENT,  as  Applicable  to  Surgery  and  Medicine. 
By  Arvid  Kellgren,  M.D.  (Edin.)  8vo,  Cloth,  pp.  xii.,  170, 
illustrated  with  79  Engravings,  Price  8s.  6d.  (1890.) 

THE  ESSENTIALS  of  MEDICAL  ANATOMY.    By  H.  R. 

Kenwood,  M.E.,  CM.,  L.R.C.P.  (Lend.)  12mo,  Cloth,  pp.  52, 
Price  2s.  (1889.) 

THE  REFRACTION  and  ACCOMMODATION  of  the  EYE, 

AND  THEIR  ANOMALIES.  By  B.  Landolt,  M.D.,  Professor  of 
Ophthalmology,  Paris.  Translated  under  the  Author's  Super- 
vision by  C.  M.  Culver,  M.A.,  M.D.,  formerly  Clinical  Assistant 
to  the  Author  ;  Member  of  the  Albany  Institute,  Albany,  N.Y. 
Large  8vo,  Cloth,  pp.  xvi.,  600,  with  147  Illustrations,  some 
Coloured,  Price  30s.  (1886.) 

THE  PARASITES  of  MAN,  and  the  Diseases  which  Proceed 
FROM  Them.  A  Text-Book  for  Students  and  Practitioners. 
By  Rudolf  Leuckart,  Professor  of  Zoology  and  Comparative 
Anatomy  in  the  University  of  Leipsic.  Translated  from  the 
German,  with  the  Co-operation  of  the  Author,  by  William  E. 
Hoyle,  M.A.  (Oxon.),  M.R.C.S.,  F.R.S.E.,  Curator  of  the 
Museums,  Owens  College,  Manchester.  Natural  History  of 
Parasites  in  General — Systematic  Account  op  the  Parasites 
INFESTING  Man — Protozoa — Cestoda.  Large  8vo,  Cloth,  pp. 
xxviii.,  772,  Illustrated  with  404  Engravings,  Price  31s.  6d. 
(1886.) 

PRACTICAL  SURGERY.  Memoranda  for  the  Use  of 
Students.  By  W.  Scott  Lang,  M.D.,  M.R.C.S.,  F.R.C.S.E., 
Formerly  Demonstrator  of  Anatomy,  School  of  Medicine,  Edin- 
burgh. 12mo,  Cloth,  pp.  viii.,  136,  with  19  Illustrations,  Price 
3s.  6d.  (1888.) 
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STUDENTS'  POCKET  MEDICAL  LEXICON,  Giving  the 

OOEEEOT   PkONUNOIATION    AND   DEFINITION    OF  ALL.  WORDS  AND 

Terms  in  General  Use  in  Medicine  and  the  Collateral 
Sciences.  By  Elias  Longley.  New  Edition,  18mo,  Cloth,  pp. 
303,  Price  4s.  (1891.) 

DISEASES  of  the  THROAT,  NOSE,  and  EAR.  By  P. 
M'Bride,  M.D.,  E.R.C.P.Ed.,  Lecturer  on  the  Diseases  of  the  Ear 
and  Throat,  Edinburgh  School  of  Medicine ;  Aural  Surgeon  and 
Laryngologist,  Royal  Infirmary,  Edinburgh  ;  Surgeon,  Edinburgh 
Ear  and  Throat  Dispensary.  8vo,  Cloth,  Gilt  Top,  pp.  xx.,  640 
with  Coloured  Illustrations  from  Original  Drawings.  Price  25s. 
(1891.) 

[Pentland^s  Medical  Series,  Volume  Third. 

REGIONAL  ANATOMY  in  its  Relation  to  Medicine  and 
Surgery.  By  George  M'Clellan,  M.D.,  Lecturer  on  Descriptive 
and  Regional  Anatomy  at  the  Pennsylvania  School  of  Anatomy  ; 
Professor  of  Anatomy  at  the  Pennsylvania  Academy  of  the  Fine 
Arts  ;  Member  of  the  Academy  of  Natural  Sciences,  College  of 
Physicians,  &c.,  of  Philadelphia.  In  Two  Handsome  Volumes, 
large  4to,  Illustrated  with  100  full-page  facsimile  Chromo-Htho- 
graphic  Plates,  reproduced  from  Photographs  taken  by  the  Author 
of  his  own  Dissections,  expressly  designed  and  prepared  for  this 
work,  and  coloured  by  Mm  after  nature.    Price  42s.  each  nett. 

ATLAS  of  VENEREAL  DISEASES.  A  Series  of  Illustra- 
tions FROM  Original  Paintings,  with  Descriptions  of  the 
Varied  Lesions,  their  Differential  Diagnosis  and  Treatment. 
By  P.  H.  Maclaren,  M.D.,  F.R.C.S.E.,  Surgeon,  Edinburgh  Royal 
Infirmary ;  Formerly  Surgeon  in  Charge  of  the  Lock  Wards, 
Edinburgh  Royal  Infirmary ;  Examiner  in  the  Royal  College  of 
Surgeons,  Edinburgh.  In  One  Handsome  Royal  4to  Volume,  Extra 
Cloth,  Price  63s.  nett. 

PRESCRIBING  and  TREATMENT  in  the  Diseases  of 
Infants  and  Children.  By  Philip  E.  Muskett,  L.R.C.P.  & 
S.Ed.,  late  Surgeon  to  the  Sydney  Hospital  ;  formerly  Senior 
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Resident  Medical  Officer,  Sydney  Hospital.  18mo,  in  Flexible 
Leather  binding  for  the  pocket,  pp.  xvi.,  296,  Price  6s.  6d. 
(1891.) 

MALIGNANT  DISEASE  of  the  THROAT  and  NOSE.  By 

David  Newman,  M.D.,  Laryngologist  to  the  Glasgow  Royal 
Infirmary ;  Assistant  Surgeon  to  the  Western  Infirmary  ; 
Examiner  in  Pathology  in  the  University  of  Glasgow.  8vo,  pp. 
xvi.,  212,  with  3  Illustrations.    Price  9s.  (1892.) 

LEAD  POISONING,  Acute  and  Chronic.  Being  the  Goul- 
STONIAN  Lectures  delivered  at  the  Royal  College  of 
Physicians.  By  Thomas  Olivbr,  M.D.,  F.R.C.P.,  Physician, 
Royal  Infirmary,  Newcastle-on-Tyne  ;  Professor  of  Physiology, 
University  of  Durham ;  Honorary  Physician,  Newcastle-on-Tyne 
Dispensary  and  Industrial  Schools.  8vo,  Cloth,  pp.  xii.,  121,  with 
Coloured  Illustrations,  Price  lOs.  6d,  (1891.) 

THE  PRINCIPLES  and  PRACTICE  of  MEDICINE,  De- 

signed  for  the  Use  of  Practitioners  and  Students  of 
Medicine.  By  William  Osler,  M.D.,  F.R.C.P.,  Professor  of 
Medicine  in  the  Johns  Hopkins  University,  and  Physician-in- 
Chief  to  the  Johns  Hopkins  Hospital,  Baltimore.  Large  8vo, 
Cloth,  pp.  xvi.,  1080,  lUustrated  with  Charts,  Price  24s.  (1892). 

THE  SCIENCE  and  ART  of  OBSTETRICS.  By  Theo- 
PHiLUS  Parvin,  M.D.,  LL.D.,  Professor  of  Obstetrics  and  Diseases 
of  Women  and  Children  in  Jefferson  Medical  College,  Phila- 
delphia, and  one  of  the  Obstetricians  to  the  Philadelphia  Hospital. 
Second  Edition,]  thoroughly  revised,  large  8vo,  Cloth,  pp.  701, 
with  214  Wood  Engravings,  and  a  Coloured  Plate,  Price  18s. 
(1891.) 

PULMONARY  TUBERCULOSIS,  Etiological  and  Thera- 
peutic. Based  on  an  Experimental  Investigation.  By  R.  W. 
Philip,  M.A.,  M.D.,  F.R.C.P.Ed.,  Assistant  Physician  to  the 
Royal  Infirmary  ;  Physician  to  the  Victoria  Dispensary  for  Con- 
sumption and  Diseases  of  the  Chest ;  Lecturer  on  the  Practice  of 
Medicine,  School  of  Medicine,  Edinburgh.  8vo,  Cloth,  pp.  vi.,  55, 
Price  3s.  6d.  (1891.) 
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PRACTICAL  LESSONS  IN  NURSING: 

A  New  Series  of  Handbooks. 

Now  ready,  Crow  8vo,  Cloth,  each  4s.  6d. 
THE  NURSING  and  CARE  of  the  NERVOUS  and  the 

INSANE.  By  Charles  K.  Mills,  M.D.,  Professor  of  Diseases 
of  the  Mind  and  Nervous  System  in  the  Philadelphia  Polyclinic 
and  College  for  Graduates  in  Medicine  ;  Lecturer  on  Mental 
Diseases  in  the  University  of  Pennsylvania. 

MATERNITY,  INFANCY,  CHILDHOOD:  Hygiene  of 
Pkegnanot  ;  Nursing  and  Weaning  of  Infants  ;  The  Care 
OP  Children  in  Health  and  Disease.  Adapted  especially  to 
the  use  of  Mothers  or  those  entrusted  with  the  bringing  up  of 
Infants  and  Children,  and  Training  Schools  for  Nurses,  as  an  aid 
to  the  teaching  of  the  Nursing  of  Women  and  Children.  By 
John  M.  Keating,  M.D.,  Lecturer  on  the  Diseases  of  Women 
and  Children,  Philadelphia  Hospital. 

OUTLINES  for  the  MANAGEMENT  of  DIET:  Or,  The 

Regulation  op  Food  to  the  Requirements  op  Health  and 
THE  Treatment  op  Disease.  By  E.  T.  Beuen,  M.D.,  Assistant 
Professor  of  Physical  Diagnosis,  University  of  Pennsylvania,  one 
of  the  Physicians  to  the  Philadelphia  and  University  Hospitals. 


REFERENCE  HANDBOOK  of  the  MEDICAL  SCIENCES, 

EMBRACING    THE    ENTIRE    RANGE    OF    SCIENTIFIC    AND  PRACTICAL 

Medicine  and  Allied  Sciences,  by  Various  Writers.  Edited 
by  Albert  H.  Buck,  M.D.,  New  York  City.  In  Eight  very 
iiandsome  Volumes,  Imperial  8vo,  Cloth,  of  about  800  pages  each, 
illustrated  with  Engravings  and  Coloured  Plates.  Price  per 
Volume,  25s.    Carriage  free.  (1889-90.) 

THE  CAUSES  and  TREATMENT  of  ABORTION.  By 

Robert  R.  Rentoul,  M.D.,  M.R.C.S.,  Fellow  of  the  Obstetrical 
Society,  London.  With  an  Introduction  by  Lawson  Tait, 
F.R.C.S.  8vo,  Cloth,  pp.  xvi.,  271,  with  Coloured  Plates  and 
35  Engravings,  Price  10s.  6d.  (1889.) 
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REPORTS  from  the  LABORATORY  of  the  ROYAL  COL- 
LEGE OF  PHYSICIANS,  EDINBURGH.  Edited  by  J. 
Batty  Tuke,  M.D.,  G.  Sims  Woodhbad,  M.D.,  and  D.  Noel 
Baton,  M.D. 

Volume  Eikst,  8vo,  Cloth,  pp.  212,  with  23  full-page  Plates, 

and  19  Engravings,  Price  7s.  6d.  nett. 
Volume  Second,  8vo,  Cloth,  pp.  xiv.,  280,  with  43  fuU-page 

Plates,  consisting  of  Lithographs,  Chromo-Lithographs,  and 

Micro-Photographs,  Price  lOs.  6d.  nett. 
Volume  Thied,  8vo,  Cloth,  pp.  xii.,  304,  with  11  Plates  and 

Folding  Charts,  Price  9s.  nett. 
Volume  Fourth,  8vo,  Cloth,  pp.  xii.,  254,  with  25  Plates  and 

Folding  Charts,  Price  10s.  6d.  nett. 


DISEASES  of  the  MOUTH,  THROAT,  and  NOSE,  includ- 
ing Rhinoscopy  and  Methods  op  Local  Treatment.  By 
Philip  Schech,  M.D.,  Lecturer  in  the  University  of  Munich, 
Translated  by  R.  H.  Blaikie,  M.D.,  F.R.S.E.,  formerly  Surgeon, 
Edinburgh  Ear  and  Throat  Dispensary ;  late  Clinical  Assistant, 
Ear  and  Throat  Department,  Royal  Infirmary,  Edinburgh.  8vo. 
Cloth,  pp.  xii.,  302,  with  5  Wood  Engravings,  Price  9s.  (1886.) 

ELEMENTS  of  PHARMACOLOGY.  By  Dr.  Oswald 
Schmiedeberg,  Professor  of  Pharmacology,  and  Director  of  the 
Pharmacological  Institute,  University  of  Strasburg.  Translated 
under  the  Author's  supervision  by  Thomas  Dixson,  M.B.,  Lec- 
turer on  Materia  Medica  in  the  University  of  Sydney,  N.S.W. 
8vo,  Cloth,  pp.  xii.,  223,  with  7  Illustrations,  Price  9s.  (1887.) 


MANUAL  of  CLINICAL  DIAGNOSIS.  By  Dr.  Otto  Seifert, 
Privat  Docent  in  Wurzburg :  and  Dr.  Friedrioh  Muller, 
Assistent  Der  II.  Med.  Klinik  in  Berlin.  Third  Edition,  revised 
and  corrected.  Translated  with  the  permission  of  the  Authors 
by  William  B.  Caneield,  A.M.,  M.D.,  Chief  of  Clinic  for  Throat 
and  Chest,  University  of  Maryland.  Crown  8vo,  Cloth,  pp.  xii., 
173,  with  60  Illustrations,  Price  5s.  (1887.) 
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ON  THE  NATURAL  and  ARTIFICIAL  FEEDING  and 

CARE  OF  INFANTS.   By  John  Service,  L.R.C.S.  &  P.,  Ed., 

Author  of  Life  and,  EecoUections  of  Doctor  Duguid  of  Kihoi/nnvng. 
Crown  8vo,  Cloth,  pp.  xii.,  67,  Price  2s.  (1890.) 

SURGICAL  ANATOMY.  A  Manual  for  Students.  By  A. 
Marmaduke  Sheild,  M.B.  (Cantab.),  F.R.C.S.,  Senior  Assistant 
Surgeon,  Aural  Surgeon  and  Teacher  of  Operative  Surgery, 
Charing  Cross  Hospital.  Crown  8vo,  Cloth,  pp.  xvi.,  212,  Price 
6s.    (1891.)  (Pentland's  Students'  Manuals. 

ILLUSTRATIONS  of  ZOOLOGY,  Invertebrates  and  Verte- 
brates. By  William  Ramsay  Smith,  B.Sc,  Demonstrator  of 
Anatomy,  Edinburgh  School  of  Medicine,  Minco  House ;  late 
Senior  Assistant  to  the  Professor  of  Natural  History,  University 
of  Edinburgh ;  and  J.  Stewart  Norwell,  B.Sc.  Crown  4to, 
extra  Cloth,  gilt  top,  with  70  Plates,  exhibiting  over  400  Figures, 
Price  12s.  6d.  (1889.) 

DISEASES  of  the  DIGESTIVE  ORGANS  in  INFANTS 

and  children.  With  Chapters  on  the  Investigation  of 
Disease  and  on  the  General  Management  of  Children.  By 
Louis  Starr,  M.D.,  late  Clinical  Professor  of  Diseases  of  Children 
in  the  Hospital  of  the  University  of  Pennsylvania  ;  Physician  to 
the  Children's  Hospital,  Philadelphia.  Second  Edition,  Post  8vo, 
Cloth,  pp.  396,  with  Illustrations,  Price  10s.  (1891.) 

CLINICAL   TEXT-BOOK   of   MEDICAL  DIAGNOSIS, 

Based  on  the  most  regent  methods  of  Examination.  By 
Oswald  Vierordt,  M.D.,  Professor  of  Medicine  at  the  University 
of  Heidelberg.  Translated,  with  additions  from  the  second 
enlarged  German  edition,  with  the  Author's  permission.  By 
Francis  H.  Stuart,  M.D.,  Member  of  the  Medical  Society  of  the 
County  of  Kings,  New  York.  Large  8vo,  pp.  xvi.,  700,  with  178 
fine  Engravings,  many  in  Colour,  Price  18s.  (1891.) 

A  PRACTICAL  GUIDE  to  MEAT   INSPECTION.  By 

Thomas  Walley,  M.R.C.V.S.,  Principal  of  the  Edinbui-gh  Royal 
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(Dick's)  Veterinary  College  ;  Professor  of  Veterinary  Medicine 
and  Surgery.  Second  Edition,  Post  8vo,  Cloth,  pp.  xii.,  210,  with 
47  Coloured  Illustrations,  Price  10s.  6d.  (1891.) 

OUTLINES  of  ZOOLOGY.  By  J.  Arthur  Thomson,  M.A., 
Lecturer  on  Zoology,  School  of  Medicine,  Edinburgh.  Crown  Svo, 
Cloth  pp.  xvi.,  642,.  with  32  pages  of  Illustrations,  Price,  12s.  6d. 
(1891.) 

{Pentland's  Students'  Manuals. 

RESEARCHES  in  FEMALE  PELVIC  ANATOMY.  By 

J.  Clarence  Webster,  B.A.,  M.D.,  M.R.C.P.Ed.,  Assistant  to  the 
Professor  of  Midwifery  and  Diseases  of  Women  and  Children  in 
the  University  of  Edinburgh.  Demy  4to,  Cloth,  Illustrated  with 
26  full-page  Coloured  Plates  from  Original  Drawings.  Price  30s. 
nett.  (1892.) 

TUBO-PERITONEAL  ECTOPIC   GESTATION.     By  J. 

Clarence  Webster,  B.A.,  M.D.,  M.R.C.P.Ed.,  Assistant  to  the 
Professor  of  Midwifery,  and  Diseases  of  Women  and  Children  in 
the  University  of  Edinburgh.  Demy  4to.  Cloth,  Illustrated  vtdth 
11  fuU-page  Plates,  several  Coloured,  exhibiting  numerous  Figures, 
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